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Childhood obesity is a growing epidemic that calls for more effective, school-based 
interventions. As such, the aim of the present study was to systematically describe the steps in 
the development of and conduct a formative evaluation for Food, Health & Choices (FHC), an 
innovative approach to reducing childhood that incorporates curriculum with classroom wellness 
policy and parental supports. The formative evaluation includes both process and outcome 
evaluations. The purpose of evaluating the formative stage of research was to learn about ways to 
strengthen and improve the quality of program implementation and the appropriateness of study 
instruments in anticipation of the full intervention year. 
Results from the process evaluation revealed key factors to include in formative studies 
for school-based interventions, particularly for maximizing a program’s ability to change 
behavior and the ability for evaluation instruments to detect any changes. Recommendations 
include shortening and simplifying lesson content, adding more visuals and hands-on activities to 
lessons, modifying the goal-setting process, making the physical activity component more 
engaging, rallying teacher support of the program, providing teachers with on-going support, and 
obtaining regular teacher feedback. The process instruments found to be most useful were the 
mid-intervention PD sessions, lesson observation forms, unit summary sheets, teacher interviews, 
and student interviews. 
Results from the outcome evaluation demonstrated that students successfully made 
changes in some of the targeted behaviors and are sufficiently promising to proceed with the full 
trial contingent upon program improvements being made. 
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Childhood obesity is a serious public health concern in the United States. Children and 
adolescents are categorized as being overweight or obese when having a body mass index (BMI) 
greater than the 85th percentile and 95th percentile, respectively (Ogden, Carroll, Curtin, Lamb, & 
Flegal, 2010). According to recent national figures, about one-third of school-age children 
(including adolescents) are overweight or obese in the U.S. (Ogden et al, 2012).  
Obesity trends are most notable among urban, low-income, racial and ethnic minority 
children and adolescents, marking significant disparities in prevalence among U.S. children and 
adolescents. 2009 data from New York City (NYC), an ethnically and racially diverse population, 
indicated that 21% of children in grades K-8 were obese and 18% were overweight (New York 
City Department of Health and Mental Hygiene, 2009). Overweight and obesity rates have also 
increased more rapidly over time among African-American and Hispanic children than 
Caucasian children (Freedman et al., 2006; Ogden et al., 202). Accordingly, 25.6% of White 
girls are overweight or obese compared to 41.3% of Black and 38.6% of Hispanic girls (Ogden et 
al., 2012). Similarly, about 40% of Hispanic boys are overweight or obese compared to 36.9% 
and 30.1% of Black and White boys, respectively (Ogden et al., 2012). Rates are highest among 
12-19 year old Hispanic boys (42.9%) and 12-19 year old Black girls (45.1%) (Ogden et al., 
2012). 
Children and adolescents are experiencing many of the negative health outcomes 




and type 2 diabetes, that have previously only been found in their adult counterparts (Jago, 
Harrell, McMurray, Edelstein, El Ghormli, & Bassin, 2006; Sorof, Lai, Turner, Pffenbarger, & 
Portman, 2004; Katz, O-Connell, Njike, & Nawaz, 2008). In addition, certain psychosocial 
consequences related to childhood overweight, such as low self-esteem, social alienation, lack of 
self-confidence, generalized discrimination, and, for girls, depressive symptoms, further the 
necessity for prevention efforts (Doak, Visscher, Renders, & Seidell, 2006). Furthermore, 
preventing childhood overweight and obesity can serve to effectively reduce the incidence of 
obesity later in life since childhood obesity is strongly linked to obesity during adulthood 
(Gonzalez-Suarez, Worley, Grimmer-Somers, & Dones, 2009). As a result, the public health 
sector is gravely concerned with curbing incidences of childhood obesity and emphasis has been 
placed on developing prevention strategies that can garner high rates of success.  
Not only do eating and physical activity habits formed in childhood have a profound 
impact on health later in life, establishing healthy behaviors through interventions is both easier 
and more effectively done in childhood rather than attempting to reverse obesity that has already 
developed in adulthood (Baranowski et al., 2000; Walters et al., 2011). It is therefore beneficial 
to employ obesity risk prevention efforts that target children and adolescents rather than wait 
until obesity and its related co-morbidities have already developed in their adult counterparts. 
 
Background and Rationale 
 
School-Based Interventions 
Schools provide a wide platform with which to reach school-age children. There are few 




their formative years (Peterson & Fox, 2007). Additionally, school infrastructure, physical 
environment, policies, curricula and personnel have strong potential to positively impact child 
health (Katz, O’Connell, Yeh, & Nawaz, 2008). Thus, schools provide a social environment that 
can greatly influence the development of children’s eating and physical activity patterns (Zenzen 
& Kridli, 2009). For these reasons, many programs and interventions for preventing obesity in 
children are designed for and implemented within schools. 
Schools, however, also pose a series of challenges, as well. Researchers working in the 
school environment often contend with a wide range of issues, including competing time and 
resources, securing buy-in from school administrators, teachers, and parents. Federal regulations 
and laws governing research in schools can also lessen the ease with which children can be 
reached as target populations for intervention studies. 
Given that school settings are logical setting for providing obesity prevention and control 
interventions to children, it is also not realistic to abandon them as a viable environment for 
program implementation simply because of the proposed barriers. Researchers must continue to 
develop effective school-based interventions and, to help with this effort, it would be 
advantageous to provide schools with definitive information on the exact elements that make an 
obesity prevention successful (Katz et al., 2008).  
 
Current Status of Educational, Behavioral and Health Promotion Interventions 
A substantial amount of time, effort, and resources has been devoted into designing and 
implementing school-based programs and interventions and assessing their effectiveness in 
promoting child health. A number of notable reviews and meta-analyses have been published 




inconsistent findings that need to be addressed (Stice, Shaw & Marti, 2007; Gonzalez-Suarez, 
Worley, Grimmer-Sommers & Dones, 2009; Katz, O-Connell, Njike, Yeh & Nawaz, 2008; 
Zenzen & Kridli, 2009; Waters et al., 2011). 
Reviews and meta-analyses indicate that taken together, interventions are effective in 
reducing obesity risk and improving diets yet interventions vary widely in terms of the approach 
used and the intervention components examined. Commonly used program components that have 
emerged as valuable tools include parent involvement, classroom or after school instruction on 
dietary intake and physical activity, participatory or hands-on skill building activities, print 
materials, teacher training for program implementation, student competitions, improvement to 
the (school) nutritional environment, implementation of physical activity programs in addition to 
routine physical activity, training in behavioral techniques (self monitoring, goals setting, etc.), 
and program tailoring for cultural relevance (Katz, O’Connell, Yeh, & Nawaz, 2008; Walters et 
al., 2011). In addition, researchers have recommended that school-based obesity prevention 
programs be guided by theory and have a long duration, at least 3 months (Contento, 2012). 
Considering the number of different components that can potentially render a program 
successful, creating a definitive set of guidelines on key components to combine is urgently 
warranted. In addition, a national public policy has been enacted, called School Wellness Policy, 
which requires school districts to come up with specific policies to address aspects such as the 
school food environment and school meals. While all schools now have these policies, most 
principals regard them as “unfunded mandates” and, hence, do not implement them. 
 




Based on the above considerations that behavior change is best facilitated by both 
education and environmental changes, a study was proposed to investigate the effectiveness of a 
curriculum that incorporates the key elements found to enhance effectiveness, along with full 
implementation of school wellness policy in terms of the school food and physical activity 
environments. In particular, the study proposed to examine the roles of curriculum and wellness 
policy separately and together to identify the relative effectiveness of each component. Based on 
the literature, a parental supports were also planned. Changes in school meals was not included 
in the study as the Healthy Hunger-Free Kids Act of 2010 already mandated considerable 
changes to make school meals more healthy on a national basis. The program or intervention 
(these terms will be used interchangeably) was called Food, Health & Choices (FHC). 
It is beyond the scope of this intervention to develop curricula for all the grades and to 
address school-wide food and activity policy. Instead, we chose to focus on the fifth grade 
because it corresponds to a strategic time when children are beginning to develop a greater sense 
of personal responsibility and autonomy in decision-making apart from their parents. Being 
identified as pre-adolescents, fifth graders are also increasingly self-conscious and place more 
weight on the opinions of peers. Thus, targeting a fifth grade population allows investigators to 
capitalize on the emotional and psychological changes that begin at this critical age. 
It was important for the program to be firmly grounded in behavioral theory and to 
incorporate the most up-to-date, evidence based research on childhood obesity prevention. For 
the curriculum component, science education was selected as the setting because it can serve as a 
means to provide motivation for changes in diet and physical activity behaviors through inquiry-
based activities. In addition, nutrition is taught during 5th grade in NYC public schools, thus the 




complemented with behavioral theory so as to instill behavioral knowledge and goal-setting 
skills to put changes into action. A previous study has shown this approach of combining 
inquiry-based, motivational activities with behavioral skills to be effective (Contento et al., 2010; 
Contento et al., 2007). The wellness component was chosen to help teachers implement the New 
York City Department of Education wellness policy targeting classroom food and physical 
activity practices. These features make the program both rich and unique. 
The Nutrition Education DESIGN System (abbreviated as the DESIGN System) 
proposed by Contento (2011) was selected as the methodological approach with which to 
develop the FHC program. Applying a systematic approach to developing dietary and physical 
activity behavior change programs takes the complexity of the obesity issue into account by 
using the best available behavioral, social, and ecological theories and methods (Baranowski T, 
Cerin, & Baranowski, J 2009) and can further help make an obesity prevention intervention 
effective. Details on the application of the DESIGN System to the present study will be 
presented in a later chapter. 
 
Formative Evaluation 
Formative evaluations function to develop, improve or optimize an ongoing activity or 
program and are, therefore, often used during the planning process of a program. They are 
sometimes referred to as pilot or feasibility studies (e.g. Coates et al., 1999). Formative 
evaluations can consist of an evaluation of implementation processes or outcomes, or both.  
Process evaluations emphasize program implementation and are often used to assess 
implementation, site response, practitioners’ response, participants’ response, and the capacity of 




information on the dose of the intervention delivered and the dose recalled. Although it is linked 
to the program’s ultimate outcomes, the goal of process evaluations is to understand and describe 
how an outcome was produced (Green & Kreuter, 2005). This type of evaluation is valuable 
because it documents the process of implementation in order to better understand how program 
goals were obtained; and if goals were not achieved, why not. Outcome evaluations conducted at 
the formative phase of an intervention can provide preliminary data on whether the intervention 
was able to achieve the goals or objectives set forth and whether the instruments were 
appropriately sensitive and specific. 
 
Formative Evaluation Studies for Childhood Obesity Prevention 
Formative evaluation studies for interventions trying to reduce childhood obesity are 
useful tools for assessing and revising program components in order to improve and strengthen a 
program. Furthermore, combining aspects of process and outcome evaluation within formative 
research can enhance program effectiveness, particularly over the long-term. A few notable 
studies that conducted formative evaluations in early stages of development include the 
HEALTHY study, Choice, Control and Change (C3), and the VERB campaign. Each is briefly 
described below. 
The HEALTHY study, a primary prevention trial moderating type 2 diabetes and obesity 
risk in multi-ethnic, middle school students, used a series of pilot and formative studies to 
increase the program’s reach, improve the program’s fidelity and foster behavior change.  This 
was a multi-center, multi-component study incorporating nutrition, physical activity, behavior 




learning approach was combined with behavioral skills development and family outreach to 
encourage adolescents to engage in healthier behaviors (Venditti et al., 2009). 
The study was piloted in 63 sixth grade classrooms (1632 students). Four of the schools 
tested a module to increase water intake and decrease intake of sugary drinks. Three schools 
tested a module to increase physical activity and reduce sedentary behavior. Results from the 
pilot study, which included process and outcome evaluation data, were used to inform and guide 
the development of the behavior intervention component by assessing implementation feasibility 
and acceptability, measuring self-reported behavior change using a pre- and post-intervention 
survey, and gathering other formative information (Schneider et al., 2009). Overall, the 
formative research for the HEALTHY study served to modify and improve implementation. 
The Choice, Control, and Change (C3) curriculum is a 24-session nutrition and physical 
activity curriculum promoting healthful eating, physical activity and healthy weight in middle 
school students. Theoretical constructs of personal agency and competence serve to link 
psychosocial variables with targeted behavior change goals. In preparing for the larger study, the 
purpose of the formative evaluation of C3 was to investigate the impact of the curriculum on 
students’ understanding of the biological and environmental influences on personal behavior and 
whether this would help in the development of personal agency or competence in navigating the 
challenging food and physical activity environments with respect to specific C3-targeted 
behaviors. 
The formative year was conducted with 278 students in five schools within low-income 
communities of New York City over a seven to eight week period. The C3 curriculum was 
taught by the classroom science teachers of each participating school (19 classrooms) and pre- 




Paired t tests showed significant improvements on several behavioral outcomes including 
decreased sedentary activities, increased fruit and vegetable consumption frequency, decreased 
frequency of sweetened beverage, packaged snack, and fast food intake, as well as smaller 
portion sizes of some beverage and food items. In addition, outcome beliefs and self-efficacy 
became more positive at the end of the intervention. Results suggested that enhancing personal 
agency, cognitive self-regulation, and competence can be effective in improving health in middle 
school students and further justified large scale examination (Contento et al., 2010; Contento et 
al., 2007). 
The VERB campaign used formative evaluation in its early stages of development to 
assess the implementation of planned activities for a national social marketing campaign, 
including paid advertising, school and community promotions and the Internet advertising to 
promote daily physical activity among children 9-13 years of age. Formative study served to 
systematically test ideas for messages and gauge their appropriateness for the intended audience 
and allowed for changes to be made during the study’s process of implementation. This enabled 
investigators to better interpret results of the outcome evaluation (Berkowitz et al., 2008), 
improved subsequent program implementation, and satisfied the campaign’s mission. The above 
studies highlight the form and function of using formative evaluations in interventions targeting 
children’s health and will be further elaborated on in the next chapter. 
 
Formative Evaluation of Food, Health & Choices (FHC) 
 The present study describes stages in the development of FHC, an innovative obesity-




attempts to uncover ways of improving and strengthening program quality, feasibility, and 
effectiveness for wide-scale use. The stages are illustrated in the following figure:  
 











1. Study instruments 
2. Teacher professional development 
3. Curriculum component 












Purpose of the Study 
The purpose of this study is two-fold: First, to describe the development of the FHC 
program using the DESIGN System; and second, to describe the formative evaluation of FHC as 
it was piloted. This evaluation consists of both process and outcome evaluations, as well as 
instrument development.  The overarching goal is to learn from the formative evaluation about 
ways to improve the quality and feasibility of program components and implementation, and the 
appropriateness of study instruments. Based on findings, modifications will be made to the FHC 





Overarching question: What can we learn from this formative evaluation about ways to improve 
the quality and feasibility of program components and implementation, and the appropriateness 
of study instruments and procedures?  
 
A. Process Evaluation 
1. Were the teachers ready to implement the program? 
a. To what extent were professional development sessions delivered as planned? 
b. To what extent was on-going teacher support delivered as planned? 
2. Was the program implemented as planned? 
a. To what extent was the curriculum component delivered as planned? 
b. To what extent was the wellness component delivered as planned? 
c. To what extent were parental supports (including newsletters and school events) 
delivered as planned? 
d. What were facilitators and barriers to teacher implementation? 
3. What were some external factors that might have affected implementation? 
a. Were there any teacher characteristics associated with implementation? 
b. What were teachers’ perceptions about the program? 
c. To what extent were teachers satisfied with the program? 
4. Did students receive FHC as planned? 
a. To what extent were students engaged in curriculum and wellness components?  
b. To what extent was classroom management supportive of student engagement? 




5. What recommendations for intervention improvement were generated by this process 
evaluation? 
a. For the curriculum component? 
b. For the wellness component? 
6. Were data collection procedures efficient and appropriate for the school-based context? 
 
B.  Outcome Evaluation 
1. Were evaluation instruments appropriate to measure program outcomes? 
2. What was the impact of the formative stage of the FHC program on: 
a. weight-related parameters of mean body mass index (BMI) and percent body fat 
(%BF)? 
b. targeted behaviors of increasing fruit and vegetable consumption and physical activity, 
and decreasing sweetened beverage, processed packaged snack, fast food consumption 
and sedentary behaviors? 





Significance of the Study 
With the urgent call to action by federal and state sectors, including the Surgeon General 
and Institute of Medicine, for primary prevention programs to reduce the risk of childhood 
obesity the need for effective obesity risk prevention interventions are emergent, especially as 
the prevalence of childhood obesity continues to rise at epidemic proportions. Innovative and 
multi-component programs designed to address the issues of intervention heterogeneity and 
inconsistency is urgently warranted. While the public health sector is responding by putting forth 
school-based obesity prevention efforts, few published comprehensive formative evaluations 
exist, particularly for pre-adolescent child populations. Yet, formative evaluations serve as 
valuable tools in understanding the usefulness, feasibility, and appropriateness of an intervention 
for a particular population. Furthermore, conducting a formative evaluation to improve 
intervention implementation prior to larger-scale dissemination can strengthen program 
effectiveness and, in turn, yield positive outcomes that are more sustainable, thereby curtailing 
the individual and societal burdens of childhood obesity in the long run, including its impact on 








Childhood obesity is pervasive in the current health landscape of the United States. 
According to the 2009-2010 NHANES data, 16.9% of youth were obese. Rates are particularly 
high amongst racial and ethnic minorities, most notably African American and Hispanic 
populations, marking significant disparities in prevalence among U.S. children and adolescents. 
Overweight and obesity rates tend to be higher and have increased more rapidly over time 
among African-American and Hispanic children than Caucasian children (Freedman et al., 2006; 
Ogden et al., 202). According to 2010 data, Black (41.3%) and Hispanic (38.6%) girls have 
higher prevalence of overweight and obesity than White (25.6%) girls (Ogden et al., 2012). 
Similarly, about 40% of Hispanic boys are overweight or obese compared to 36.9% and 30.1% 
of Black and White boys, respectively (Ogden et al., 2012). Alarmingly, rates are highest among 
12-19 year old Hispanic boys (42.9%) and 12-19 year old Black girls (45.1%) (Ogden et al., 
2012). 
With childhood obesity reaching epidemic proportions, the demand for interventions to 
control or prevent obesity in children has increased. Yet, simply designing adequate 
interventions does not guarantee their success; they need to be pilot tested in order to distinguish 
more successful aspects from less successful ones. Revising and refining an intervention serves 
to vastly improve the likelihood that implementing the intervention will obtain the desirable 
effects within a reasonable time and budget. In addition, developing the appropriate instruments 




Fortunately, the use of formative evaluation in health promotion and disease prevention 
has gained momentum in the published literature over the last two to three decades (Dehar, 
Casswell & Duignan, 1993), making for more comprehensive evaluations of interventions. 
Furthermore, combining both aspects of process and outcome evaluation within formative 
research strengthens the possibility of linking processes of implementation to intervention 
impacts. This is further amplified by the use of theory-based conceptual models to guide 
program development. 
This chapter will provide a brief background on the current state of childhood obesity, 
followed by the role of theory in designing interventions to reduce obesity in children and a more 
detailed description of the usefulness of systematic models and formative evaluation in 
intervention development. In addition, this section will include a discussion on conceptual 
models and key components of process evaluation as they relate to the design and development 
of an intervention to reduce childhood obesity presented by the current study. 
 
Childhood Obesity and Health Disparities 
Childhood obesity is a growing epidemic in the U.S. Approximately one-fifth of children 
and adolescents are categorized as being overweight or obese, defined as having a body mass 
index greater than the 85th percentile and 95th percentile for age, respectively (Thorpe, List, Marx, 
May, Helgerson, & Frieden, 2004; Jago, Harrell, McMurray, Edelstein, El Ghormli, & Bassin, 
2006; Sorof, Lai, Turner, Pffenbarger, & Portman, 2004). According to NHANES data from 
2007-2008, 20% of children ages 6-11 and 18% of adolescents ages 12-19 are obese (Ogden, 
Carroll, Curtin, Lamb, & Flegal, 2010). Thus, obesity is a national concern that continues to be a 




As rates of childhood obesity have soared over the last several decades, related 
circumstances and conditions have become particularly dire in disadvantaged neighborhoods 
where racial and ethnic minority children suffer disproportionately, signifying marked health 
disparities in the U.S. 2009 data from New York City (NYC), an ethnically and racially diverse 
population, indicate that 21% of children in grades k-8 were obese and 18% were overweight, 
thus, approximately 40% of elementary and middle school students in city schools were either 
obese or overweight (New York City Department of Health and Mental Hygiene, 2009). African-
American and Hispanic populations are particularly affected. In 2007-2008, Hispanic boys 
between 2 and 19 years old were significantly more likely to be obese than non-Hispanic white 
boys, and non-Hispanic black girls were significantly more likely to be obese than non-Hispanic 
white girls (Ogden, Carroll, Curtin, Lamb, & Flegal, 2010) 
 
Health Consequences Related to Childhood Obesity 
The rising prevalence of childhood obesity has prompted initiatives and programs aimed 
at prevention, especially because of the dismal consequences related to the condition. Children 
and adolescents are experiencing many of the negative health outcomes associated with obesity, 
such as high blood pressure, abnormal lipids, insulin resistance, and type 2 diabetes, that have 
previously only been found in their adult counterparts (Jago, Harrell, McMurray, Edelstein, El 
Ghormli, & Bassin, 2006; Sorof, Lai, Turner, Pffenbarger, & Portman, 2004; Katz, O-Connell, 
Njike, & Nawaz, 2008). Short-term medical consequences include adverse effects on growth, 
blood lipids, glucose metabolism, asthma, and obstructive sleep apnea while long-term 
consequences include chronic diseases, such as cardiovascular disease, type 2 diabetes, gall 




addition, certain psychosocial consequences related to childhood overweight, such as low self-
esteem, social alienation, lack of self-confidence, generalized discrimination, and, for girls, 
depressive symptoms, further necessitate prevention efforts (Doak, Visscher, Renders, & Seidell, 
2006). As a result, the public health sector is gravely concerned with curbing incidences of 
childhood obesity and emphasis has been placed on developing prevention strategies that can 
garner high rates of success. 
 
Childhood Obesity Prevention 
Preventing childhood overweight and obesity can serve to effectively reduce the 
incidence of obesity in adulthood since childhood obesity is strongly linked to obesity during 
adulthood (Gonzalez-Suarez, Worley, Grimmer-Somers, & Dones, 2009). A study by Burke and 
colleagues showed that being overweight between ages 14-19 years is associated with increased 
mortality after age 30 years from systemic diseases (Gonzalez-Suarez, Worley, Grimmer-Somers, 
& Dones, 2009). These statistics are alarming, and further highlight the need to prevent 
overweight and obesity in childhood. 
Not only do eating and physical activity habits formed in childhood have a profound 
impact on health later in life, establishing healthy behaviors through interventions is both easier 
and more effectively done in childhood rather than attempting to reverse obesity that has already 
developed in adulthood (Baranowski et al., 2000; Walters et al., 2011). The CATCH evaluation 
at 3 year follow-up without further intervention suggested that behavioral changes regarding diet 
and physical activity initiated during elementary school years persisted into early adolescence 




obesity risk prevention efforts that target children and adolescents rather than waiting until 
obesity and its related co-morbidities have already developed in their adult counterparts. 
 
Causes of Childhood Obesity 
The development of childhood obesity is complex and pinpointing a single cause appears 
futile. This is because the development of obesity is attributed to the interaction of multiple 
factors, including genetics, metabolism, socio-economic status, behavior, environment, and 
culture. Considering the multiple levels of influence that are simultaneously occurring in a 
child’s life, some of which are in the control of the child and some of which are less so, can shed 
light on why designing and implementing successful obesity prevention interventions is difficult 
and often enigmatic. From a basic standpoint, obesity can be understood in terms of balancing 
the energy taken in from food with the energy used for body functioning, metabolism and 
physical activity and, for many researchers, excessive energy consumption and/or inadequate 
physical activity is considered to be the largest determining factor in the high overweight and 
obesity prevalence seen today (Sharma, 2006). Yet, the challenging nature of preventing the 
development of childhood obesity highlights the overlap of contributing variables and conditions, 
revealing that a much more intricate approach is needed. 
 
Energy Balance-Related Behaviors and Childhood Obesity  
 Behaviors related to energy balance are important in the discussion surrounding 
childhood obesity-risk and prevention because, unlike some other contributing factors, 
behavior can be altered and new habits can be formed. Behaviors such as high energy intakes, 




intake, high consumption of fruit juices, choosing large portion sizes, high intakes of high-fat 
and high-sugar packaged snacks, frequent consumption of fast food, low frequent of breakfast 
consumption, and long screen time are all behaviors posited to have contributed to the steady 
weight gain observed among U.S. children in the last few decades (Ludwig, Ebbeling, Peterson 
& Gortmaker, 2004; Newby, 2007; Gortmaker et al., 1996; DuBose et al., 2008).  
Particularly problematic for children has been energy intake from sugar-laden drinks. 
2005-2006 NHANES data reveal sugar sweetened beverages, such as soda, energy and sports 
drinks, and fruit drinks, to be one of the top sources of calories from added sugars among 
nearly all age and demographic groups of children, making up almost half of daily energy 
intake from added sugars. Consistent with these data, more recent findings by Wang et al. 
showed that 2-19 year olds consumed 10-15% of total energy intake from sugar-sweetened 
beverages and 100% fruit juices (Wang, Bleich, & Gortmaker, 2008). Children’s consumption 
of sugar-sweetened beverages has been on the rise and excessive consumption of these drinks 
is associated with obesity (Libuda & Kersting, 2009).  
Increases in the total number of snacking occasions and total number of calories 
derived from snacking have also contributed to excessive energy intakes among U.S. children. 
Children consume an average of three snacks per day with salty snacks, desserts, and 
sweetened beverages being the largest contributors in terms of snack calories and additional 
increases being observed in the consumption of candy and fruit drinks (Piernas & Popkin, 
2010). Children have also increased their consumption of fast food and fried food, which is 
also associated with childhood obesity (Paeratakul, Ferdinand, Champagne, Ryan, & Bray, 
2003). Snack foods have also seemingly become synonymous with processed foods, which 




Conversely, elementary school children’s fruit and vegetable consumption, a behavior 
suggested as preventing obesity and other chronic diseases, are below the USDA recommended 
four cups of fruits and vegetables per day for children (Ledoux, Hingle, & Baranowski, 2010). 
One 2009 study found that 6-11 year olds ate an average of 1.97 cups of fruits and vegetables per 
day (Lorson, Melgar-Quinonez, & Taylor, 2009) while another reported that, on average, 
children consumed 64% of the recommended level of fruit and 46% of the recommended level of 
vegetables, or 1.75 cups of fruits and vegetables combined, in 2003-2004 for the same age range 
(Fungwe, Guenther, Juan, Hiza, & Lino, 2009). Similar findings of low fruit and vegetable 
consumption were reported by the Dietary Guidelines Advisory Committee for 2-18 year olds 
(2010 Dietary Guidelines Advisory Committee report).   
Time spent doing physical activity and engaging in sedentary behavior has also been 
shown to largely influence child and adolescent weight status and, thus, targeting these 
independent behaviors separately as distinct prevention strategies is important in decreasing 
obesity prevalence through school-based intervention (Dietz, W. H. & Gortmaker, 1985; William 
et al., 2005; Peterson & Fox, 2007). Children and adolescents spend a lot of time in school and 
the school environment; therefore, it is attributed to having a powerful influence on physical 
activity. But schools can also serve as a barrier to physical activity given that the majority of 
time in school is spent being sedentary. Additionally, time allocated for recess has declined or 
been eliminated to provide additional academic instruction time (Gibson et al., 2008) and, as a 
result, few students engage in the recommended daily amounts of physical activity. Population 
surveys from the last decade show that although 80% of adolescents are estimated to spend at 




minutes a day. These self-report measures are often found to overestimate actual physical 
activity. 
A number of studies have found positive relationships between TV viewing time and 
obesity prevalence in children (Dietz & Gortmaker, 1985; Gortmaker et al., 1996; Matheson, 
2004). One study found a consistent relationship between sedentary behavior, particularly TV 
viewing, and childhood overweight, although the overall influence is likely to have been small 
(Peterson & Fox, 2007). Still, 38.2% of youth surveyed reported watching 3 or more hours of TV 
per day on an average school day (Sharma, 2006). In addition, time children and adolescents 
spend engaging in sedentary screen time is increasing with the rising popularity of video and 
computer games and social and digital media.  
 Given the strong influence of specific food- and activity-related behaviors on the 
development of childhood overweight and obesity, most school-based research has been 
conducted under the premise that providing nutrition education, promoting decreased TV 
viewing and sedentary behavior, modifying food served at school, increasing fruit and vegetable 
intake, controlling portion size and encouraging physical activity will achieve sustainable 
changes in these behaviors and, if continued into adulthood, will prevent obesity in later years 
(Sharma, 2006; Gonzalez-Suarez, Worley, Grimmer-Somers, & Dones, 2009). 
 
Reasons for Health Disparities among Children and Adolescents 
Disadvantaged children and adolescents in low-income, urban settings are 
disproportionately affected by overweight and obesity for many reasons. First, the average child 
is exposed to 10,000 food ads per year. In one study, in particular, African American adolescent 




the number of food ads in comparison to same-age youth, with fast food being the most 
frequently viewed food category (Powell, Szczypka, & Chaloupka, 2007). Not only are there 
fewer supermarkets and grocery stores in lower-income areas, racial and ethnic minority children 
have greater access to sugar-rich soft drinks and are more exposed to soft drink ads and 
promotions in their schools (Johnston, Delva & O’Malley, 2007). 
Urban, inner-city neighborhoods also offer fewer parks and safe and intact structures 
built into the existing physical environment for exercise and recreational activities. Accordingly, 
one study found that youth who exercise less often and watch more television are more likely to 
be overweight and obese (Delva, Johnston, O’Malley, 2007). 
Taken together, these issues of unequal access to healthy foods and infrastructure for 
physical activity, greater exposure to food ads, as well as other circumstances related to low-
income, urban areas, easily promote behaviors and habits that contribute to overweight and 
obesity. In order to address these health disparities, intervention settings that are capable of 
reaching underprivileged children and adolescents are both useful and needed. 
 
Rationale for School-Based Interventions 
For broad public health solutions, researchers and program providers seek places where 
they can access a large proportion of their target population. Schools provide a wide platform 
with which to reach school-age children. Recent data show that approximately 98% of children 
were enrolled in regular public schools, which translates to 47 million students in the U.S. 
(Gibson et al., 2008). U.S. children spend approximately 32.5 hours a week in school (Swanbrow, 
2004), equivalent to 180 days per year for six or more hours per day from ages 5 to 17. Thus 




during their formative years as the school system (Peterson & Fox, 2007). It is clear that schools 
are where children spend the majority of their time outside the home. 
For these reasons, the school setting is often viewed as optimal for targeting young 
people, as well as school staff, families and community members, in a way that is both efficient 
and effective (Perez-Rodrigo & Aranceta, 2001). School interventions are especially common in 
the present scope of available literature, as the school setting serves as a social environment that 
can greatly influence the development of children’s eating and physical activity patterns (Zenzen 
& Kridli, 2009). School infrastructure, physical environment, policies, curricula and personnel 
have strong potential to positively impact child health (Katz, O’Connell, Yeh, & Nawaz, 2008). 
Thus, many programs, interventions and trials for preventing obesity in children are designed 
and implemented within schools.  
Positive changes made in school policy can help to build school environments conducive 
towards health, especially when considering that children who participate in the National School 
Breakfast (NSB) and National School Lunch Program (NSL) receive up to two-thirds of their 
daily energy requirements from these meals (Hirst et al., 2009). The School Nutrition Policy 
Initiative (SNPI) showed that a multi-component, school-based intervention can be effective in 
preventing overweight among children in grades 4 through 6 in urban public schools, where a 
large proportion of children are eligible for free and reduced-priced school meals. Findings 
revealed a statistically significant decrease (approximately 50%) in the incidence of overweight 
yet also addressed the need for stronger environmental components and aggressive nutrition 
policies (Foster et al., 2008). 
Schools can put into action environmental changes that affect food availability, physical 




2010). Thus, identifying key environmental factors in schools, such as types of health promotion 
programs and activities, presence or absence of certain foods, ways in which food is displayed in 
the cafeteria, and exercise facilities, can contribute greatly to developing adequate programs that 
foster healthy changes, which could potentially have long-lasting effects. 
Along the same lines, policy recommendations and guidelines for physical activity credit 
the school environment as greatly influencing children’s physical activity (Hirst et al., 2009). 
Additionally, examining both students’ and teachers’ attitudes towards and perceptions of food 
and nutrition, including motivation, is an important element to creating effective school-based 
interventions. These facts support the notion that supportive food and activity environments 
within schools can contribute significantly to promoting successful obesity prevention programs, 
both to foster adoption of healthful food and physical activity choices and maintenance of those 
important healthy behaviors (U.S. Department of Health and Human Services, 2001; Story, 
Neumark-Sztainer, & French, 2002; Foster et al., 2008). 
Given the strong influence of specific food- and activity-related behaviors on the 
development of childhood overweight and obesity, most school-based research has been 
conducted under the premise that providing nutrition education, promoting decreased TV 
viewing and sedentary behavior, modifying food served at school, increasing fruit and vegetable 
intake, controlling portion size and encouraging physical activity will achieve sustainable 
changes in these behaviors and, if continued into adulthood, will prevent obesity in later years 
(Sharma, 2006; Gonzalez-Suarez, Worley, Grimmer-Somers, & Dones, 2009). 
While the school setting is ideal for reaching large numbers of children, conducting 
interventions in schools also present some challenges related to school policy and structure. 




administrators and teachers, and engage parents. Federal regulations and laws related to 
conducting research in schools may also be an obstacle for researchers to reach children in this 
setting. 
 
Current Status of Educational, Behavioral and Health Promotion Interventions 
 The urgent call by the public health sector for successful childhood obesity prevention 
efforts to guide future intervention has prompted researchers to carefully review and analyze the 
most up-to-date interventions in order to provide evidence-based guidelines for action regarding 
the underlying determinants of program effectiveness. A number of notable reviews and meta-
analyses have been published to report upon the current nature of the findings, highlight the 
consistencies, and inform about the discrepancies that need to be addressed (Stice, Shaw & Marti, 
2007; Gonzalez-Suarez, Worley, Grimmer-Sommers & Dones, 2009; Katz, O-Connell, Njike, 
Yeh & Nawaz, 2008; Zenzen & Kridli, 2009; Waters et al., 2011). 
A rigorous, 64-program meta-analysis by Stice & colleagues (2006) provides a summary 
of obesity prevention programs and their effects, specifically examining participant, intervention, 
delivery, and design elements associated with larger effects. The study concluded that most (79%) 
do not result in the desired and significant weight gain prevention effects, which were typically 
pre to post effects. Some findings, however, were encouraging in that they indicate certain 
approaches as more efficacious for reducing risk of weight gain and suggest that larger weight 
gain prevention effects are seen in programs targeting children, adolescents (versus 
preadolescents), and females; self-presenting samples; relatively short programs focused only on 
weight control (versus other health behaviors), and programs evaluated in pilot trials (Stice, 




A 2008 systematic review and meta-analysis of 19 studies examining the effectiveness of 
school-based strategies for obesity prevention found that most behavioral programs targeting 
weight control have been successful (Katz, O’Connell, Yeh, & Nawaz, 2008), but only one 
found significant differences in BMI. School interventions combining nutrition and physical 
activity were particularly effective at reducing children’s weight. Unfortunately, the robustness 
of results is limited due to the heterogeneous nature of treatment effects among the included 
studies. This suggests possible problems of reporting bias, differences in intensity and duration 
of interventions, underlying risk, effect size and irregularities of data, and leaves the door open 
for interventions that address these potential shortcomings. 
An integrative review by Zenzen and Kridli (2009) focused on the variability of 
methodological approach and theoretical frameworks of school-based childhood obesity 
prevention programs that utilize one or more of the following interventions: dietary, physical 
activity, healthy lifestyle education, and/or parental involvement. Authors examined 16 articles 
to decipher variations in duration of intervention, presence or absence of theoretical frameworks, 
strength of evidence supporting the studies, and whether a reduction in body mass index or 
weight loss was observed. Results of this review revealed that methods currently being used in 
school-based obesity prevention program vary even though most of the included studies had 
multiple areas of intervention, with a number of them addressing all four of the aspects analyzed. 
Thus, authors could not conclude as to a specific approach or combination of interventions as 
most beneficial. 
Studies in this field are limited by their varied durations and minimal impacts on BMI. 
For instance, the range of duration among studies was 5 weeks to 8 years and only one of the 9 




intervention group and control group. Authors recommended that school-based obesity 
prevention programs be guided by theory, have a long duration, involve school food service, and 
include healthy lifestyle education with parental support at home. No guidelines could be 
provided with respect to physical activity. 
A more recent and comprehensive meta-analysis of school-based interventions generally 
designed to decrease overweight by increasing physical activity, decrease sedentary activities, 
and decrease intake of high fat and high sugar foods showed that school-based interventions 
were effective in decreasing the prevalence of overweight and obesity but not in reducing BMI in 
treatment groups compared to control groups (Gonzalez-Suarez, Worley, Grimmer-Somers & 
Dones, 2009). Longer-running programs were more effective than shorter programs. 
Furthermore, this meta-analysis concluded that combined interventions of physical activity 
performance and classroom curriculum about proper nutrition and physical activity were more 
effective in reducing childhood obesity prevalence than interventions using only one or the other, 
which mirrored earlier findings from Katz and colleagues (Katz, O’Connell, Yeh & Nawaz, 
2008). Again, the number of studies with long-term follow-up was few, and other factors outside 
the control of the investigators may have influenced results.  
The 2011 systematic review by The Cochrane Collaboration, which includes 55 studies 
of programs aimed at preventing obesity in children, concluded that obesity prevention 
interventions in children can be effective, particularly at reducing adiposity as effects were 
significantly larger for interventions that focused solely on obesity prevention rather than 
additional health behaviors. In addition, many positive intervention impacts were reported on 




follow-up, making it difficult to conclude whether short-term intervention outcomes are 
sustained over the longer term (Water et al., 2011). 
Overall, interventions are widely variable in approaches used and intervention 
components examined. Therefore, the ability to draw concrete conclusions regarding which 
would be the best interventions for effective behavior change is limited. More specifically, 
identifying which components and implementation factors of interventions are vital to long-term 
success continues to be an elusive task. But given that schools are such a logical setting for 
providing obesity prevention interventions to children, it is also not realistic to simply abandon 
them as a viable environment for effecting behavior change. Additionally, it would certainly be 
advantageous to provide schools with definitive information on the exact elements that make an 
obesity prevention effective (Katz, O’Connell, Yeh, & Nawaz, 2008). 
Moving forward, study authors and reviewers have consistently acknowledged the need 
to determine which of the approaches and intervention components or implementation factors are 
most appropriate, feasible, acceptable and sustainable for population level implementation 
(Waters et al., 2011). The inconclusive status of current reviews also suggests that researchers 
must continue to strengthen trial design, methods of measuring diet-related behavior and 
physical activity, and reporting process, impact and outcomes, in addition to testing effects in 
larger samples of children over longer lengths of time. It is recommended that interventions 
include more than one measure of obesity in order to determine the true effectiveness of school-
based interventions in reducing childhood overweight and obesity. In addition, more 
methodologically robust studies are needed to yield greater power and to be more effective in 





Although the verdict on the effectiveness of school-based interventions is inconclusive, 
small but encouraging effects have resulted from the school-based interventions reviewed thus 
far. Commonly used program components that have emerged as valuable tools include parent 
involvement, classroom or after school instruction on dietary intake and physical activity, 
participatory or hands-on skill building activities, print materials, teacher training for program 
implementation, student competitions, improvement to the (school) nutritional environment, 
implementation of physical activity programs in addition to routine physical activity, training in 
behavioral techniques (self-monitoring, goals setting, etc.), and program tailoring for cultural 
relevance (Katz, O’Connell, Yeh, & Nawaz, 2008). Considering the number of different 
components that can render a program successful, creating a definitive set of guidelines on key 
components of an intervention is urgently warranted. 
 
Theory as a Framework for Interventions 
To create interventions that result in high rates of success at curbing childhood obesity is 
a challenge program developers continue to face. Consequently, behavior-change theory serves 
as a strong foundation for designing effective obesity-prevention interventions and various 
theoretical frameworks have been utilized in designing programs targeting dietary and physical 
activity patterns in children and adolescents. In fact, school-based nutrition and physical activity 
programs have been reported as effective, especially when they were behaviorally focused and 
theory-driven (Contento, 2011; Contento, Randell, & Basch, 2002), thus using behavior change 
theory is considered highly valuable in research that aims to modify diet and physical activity 
behaviors (Hochbaum, Sorenson & Lorig, 1992). Previous literature reviews have identified 




conducive to successful programs (Perez-Rodrigo & Aranceta, 2001). Behavior change theories 
help to capture and explain why people behave the way they do and provide essential constructs, 
known as mediating variables (Baranowski, Lin, Wetter, Resnicow & Heam, 1997), that help 
explain the complex process of individual behavior change. 
However, large variability in study design and target population has made identifying the 
mediating pathways challenging (Cerin, Barnett, & Baranowski, 2009). In a review of the 
validity of behavioral theory use in intervention programs, theoretical constructs or mediating 
variables most consistently associated with dietary behavior change were self-efficacy and 
outcome expectations. However, only outcome expectations was identified as a mediator in 
multiple interventions (Cerin, Barnett, & Baranowski, 2009). 
A recent review focusing on prospective and cross-sectional studies, by McClain et al. 
(2009), found that psychosocial variables most consistently and positively associated with 
improved eating behavior in children were perceived modeling and dietary intentions and, to a 
lesser degree, liking, norms, and preferences. However, inconsistent associations across dietary 
outcomes were found for availability, knowledge, outcome expectations, self-efficacy, and social 
support (McClain, et al., 2009). In interventions with children and adolescents, self-efficacy was 
the most powerful mediating mechanism for physical activity behavior (Lubans, David, Revalds, 
Foster & Biddle, 2008). 
Another review looked at mediators of dietary behavior change in children and youth age 
5-18 years from seven published studies. All were school-based interventions yet they differed 
greatly in dietary outcome, target population, measures, methods of mediation analyses, and 
theoretical framework. Furthermore, interventions were relatively ineffective in changing 




rigorously address the identification of effective procedures for mediator change in order to 
produce more effective interventions, and suggested that this could be achieved by applying 
more systematic approaches to theory testing (Cerin, Barnett & Baranowski, 2009). 
Clearly, there is a great deal of inconsistency among published studies in terms of 
psychosocial mediators of behavior change in children and youth, which attests to the difficulty 
of assessing theory-based mediating variables in general. Despite discrepancies in the literature 
and large variability in linking behavior change with psychosocial variables, there is still more 
value in anchoring intervention development in a theoretical foundation than not. As such, the 
present study draws from theoretical constructs found in self-determination theory and social 
cognitive theory to guide intervention design and development. 
 
Self-Determination Theory 
Self-determination theory (SDT) is a general theory of human motivation proposing that 
individuals have innate tendencies toward psychological growth and development driven by their 
need for autonomy, competence, and relatedness, which enhance their autonomous motivation 
and well being (Contento, 2011).  The central tenet is that healthy growth and development 
require continuous satisfaction of these basic needs, as well as a supportive social environment.  
Autonomy refers to the need to actively participate in determining our own behavior, 
including the need to experience our actions as a result of autonomous choice rather than to 
obtain an external goal (Contento, 2011). Autonomous motivation refers to engaging in a 
behavior because the activity itself is interesting and spontaneously satisfying or seen as 




Competence refers to the need to experience ourselves as capable and competent in 
controlling the environment and being able to reliably predict outcomes (Contento, 2011). 
Competence is satisfied when engaging in an activity in which one feels effective and, thus, 
maintains behavior change. Competence supports, such as performance feedback, facilitate 
motivation. For example, positive feedback enhances perceived competence and has, therefore, 
been shown to increase autonomous motivation (Deci, Vallerand, Pelletier & Ryan, 1991).  
Relatedness is the need to connect and care for others or ideals, including the experience 
of genuine relatedness from others and satisfaction in participation with the social world 
(Contento, 2011). Parental involvement and peer acceptance are supports for relatedness that 
facilitate motivation.  
Self-determination theory has successfully served as the basis for several health-related 
studies, namely research on dietary self-care in adults with diabetes (Senecal & Nouwen, 2000), 
adult fruit and vegetable intake and physical activity (Resnicow, Davis, Zhang, Konkel, Strecher 
& Shaikh, 2008; Gillison, Standage & Skevington, 2006; Standage, Sebire & Loney, 2008), and 
school physical education (Standage, Duda & Ntoumanis, 2005; Shen, McCaughtry & Martin 
2008). Within the sphere of education, SDT promotes an interest in learning, a valuing of 
education, and a confidence in students’ own capacities and attributes, which all reflect 
autonomous motivation, value internalization, and regulatory processes (Deci, Vallerand, 
Pelletier & Ryan, 1991). Furthermore, research suggests that these processes result in high-
quality learning and understanding of concepts, as well as enhanced personal growth and 
adjustment (Deci, Vallerand, Pelletier & Ryan, 1991). 
Self-determination theory is especially useful for increasing awareness and enhancing 




rationale for behavior, acknowledging participants’ feelings so that they feel understood, and 
supporting their experience of choice (Contento, 2011). For these reasons, the FHC program uses 
constructs of SDT to provide why-to information that might increase student’s awareness of the 
link between certain behaviors and health outcomes, which might, in turn, enhance their 
motivation to engage in more healthful behaviors. The present study chose to focus on autonomy 
and competence. Although autonomy and competence are likely more powerful determinants of 
intrinsic motivation, relatedness to others or to ideals also plays a role in sustaining intrinsic 
motivation. 
 
Social Cognitive Theory 
Albert Bandura’s social cognitive theory (SCT) was developed to understand human 
thought, motivation, and action and it proposes that behavior is the result of personal, behavioral, 
and environmental factors that influence each other in a dynamic and reciprocal fashion 
(Contento, 2011). The theory operates on the central mechanisms of reciprocal determinism 
between behavior, environment, and personal cognitive and motivational factors, and personal 
agency, the sense that one has the ability to exert influence over one’s environment and one’s 
own behaviors (Bandura, 1989; Bandura, 2001). Personal factors refer to people’s thoughts and 
feelings. Behavioral factors which are made up of their food-, nutrition-, and health-related 
knowledge and skills, are collectively referred to as behavioral capability and self-regulation 
skill, skills in regulating and taking charge of one’s own behaviors (Contento, 2011). Self-
regulatory mechanisms can be achieved through six different mechanisms: 1) self-monitoring, 2) 




Achieving self-regulation means a person is able to endure or bypass short-term negative 
outcomes in anticipation of more important long-term benefits (McAlister et al., 2008). 
Among the person-related factors are two key constructs. Outcome expectations are 
beliefs about the likelihood of various outcomes that might result from the behaviors a person 
might choose, or perform, and the perceived value of those outcomes. Self-efficacy refers to the 
confidence that we can carry out the intended behavior successfully or overcome barriers to 
engaging in the behavior (Contento, 2011), which is necessary for adopting and maintaining 
healthy behaviors (Bandura 1989; 2000). Self-efficacy strongly influences motivation, affect, 
and action in that the stronger the perceived self-efficacy, the more favorable the outcomes that a 
person expects and the more strengthened is their commitment to those goals (Banduara 1989, 
2004). Thus, high self-efficacy translates to a high belief that one can overcome difficulties or 
barriers towards behavior change. Observing important others engage in a task or behavior can 
also enhance self-efficacy, thus, self-efficacy is a strong mediator of change, particularly in 
children who are prone to be influenced by parental modeling and their peers. 
SCT has served as a foundation for multiple school-based programs targeting health 
promotion and produced positive results (Doak, Visscher, Renders, & Seidell, 2006; Flynn, 
McNeil, and Maloff, 2006, Summerbell, Waters, Edminds, Kelly, Brown & Campbell, 2005; 
Budd & Volpe, 2006), is particularly helpful in school-based settings (Sharma, 2006), and is the 
most widely used theory for designing nutrition education and health promotion programs 
(Contento, 2011). It is commonly applied to studies aimed to facilitate the ability to take action 
but can also be useful in guiding combined interventions that include both motivational and 
action phase activities. The FHC program draws from the central constructs of SCT to deliver a 





Systematic Models for Intervention Design and Development 
The strong demand for developing and implementing both effective and feasible 
programs that reduce obesity in children has highlighted the importance of developing 
interventions that are theory-based and behaviorally focused. To strategically minimize the 
challenges of creating effective interventions, systematic models and protocols are useful tools in 
designing, developing and evaluating behavior change trials related to obesity reduction. 
Applying a systematic approach to developing dietary and physical activity behavior change 
programs takes the complexity of the obesity issue into account by using the best available 
behavioral, social, and ecological theories and methods (Baranowski, Cerin, & Baranowski, 
2009). These systematic methods serve to strengthen programs and their relevance to designated 
populations. This approach, paired with sound scientific evidence on the various influences that 
amplify obesity risk, can serve to strengthen program effectiveness while reducing the wasting of 
precious resources.  
Of course, systematic approaches are not without shortcomings; they may require 
extensive time and resources in order to complete each step of the process. On the other hand, 
bypassing a systematic approach or model for designing, implementing and evaluating behavior-
related interventions that draw from the best available theories and methods for obesity reduction 
runs the risk of not maximizing the potential for intervention success and opportunities to learn 
from such research. Many programs do not follow systematic procedures for program design and 
development, and do not apply clear and in-depth evaluation measures to resulting preliminary 
data. But taking these measures can vastly improve the quality of intervention and enhance 




Approaches such as the Precede-Proceed Model for Health Promotion Planning (Green 
and Kreuter, 2005), Intervention Mapping (Bartholomew et al., 2001), the Mediating Variable 
Model (Cerin, Barnett & Baranowski, 2009), and the Nutrition Education DESIGN System 
(Contento, 2011) have been used to help design and develop interventions for health education 
and health promotion, including programs for reducing childhood obesity. Each provides a 
unique methodology or conceptual framework for understanding the role of interventions for 
effecting behavior change. The Precede-Proceed Model and Intervention Mapping are most 
useful for large scale interventions. The Mediating Variable Model and Nutrition Education 
DESIGN System can also be applied to a wide range of interventions and are further discussed 
below. 
  The Mediating Variable Model provides a conceptual framework for understanding the 
role of interventions for effecting behavior change. This is achieved by producing changes in 
mediating variables rooted in ecological, social, and psychological theories. Central to the 
Mediating Variable Model is the assumption that changes in mediators account for relatively 
stable changes in behaviors in an approximately linear fashion (Baranowski, Cerin, & 
Baranowski, 2009). This is difficult to prove but can be supported by evidence in research on 
the predictive ability of mediators for specific behaviors. 
  The Model utilizes four sequential types of formative studies: targeted behavior 
validation (Formative Step A), targeted mediator validation (Formative Step B), intervention 
procedure validation (Formative Step C), and pilot feasibility intervention (Formative Step D). 
The purpose of implementing these studies is to establish causal relationships at each step in the 
model in order to maximize the likelihood that an intervention would be successful and that its 




  Behavior change interventions target specific health problems. They should, therefore, 
meet the needs of a specific demographic group of people while taking advantage of the 
group’s strengths, and use a specific method of delivery. Thus, selecting a target population 
(e.g., 9-11 year old children) and specific channel (e.g., New York City public elementary 
schools) is a pre-step in the Mediating Variable Model for designing obesity prevention-related 
behavior change trials. 
  In Targeted Behavior Validation (Formative Step A), targeted behaviors should be 
causally related to the health problem, such as diet and physical activity and, thus, evidential in 
research. Once Step A is successful, investigators move on to Targeted Mediator Validation 
(Formative Step B), where the demographic, ecological, social, psychological, and biological 
variables, which will serve as the intervention’s mediating and moderating variables, are 
selected. In addition, one or more behavioral theories are chosen to direct the development of 
procedures used for the intervention. The result of this step is to hopefully validate the selected 
measures of mediating variables and establish a better understanding of which variables are 
most predictive of behavior. 
  Intervention Procedure Validation (Formative Step C) indicates which mediating 
variables will be prioritized to change and identifies procedures that maximize the odds of 
doing so. This step may need to be repeated if the desired level of change is not achieved. For 
this reason, both quantitative measures of target mediating variables and qualitative interviews 
that assess what participants perceive to be acceptable and unacceptable about the procedures, 
and suggestions for improvement should be done. After investigators uncover intervention 
procedures to target each mediating variable, as well as the intervention protocols, staff training 




Pilot/Feasibility Intervention (Formative Step D). Here, investigators focus on pilot study 
evaluation to assess participant bias, feasibility and process evaluation to determine whether a 
proper dose of the intervention with a high enough quality was delivered to an acceptable 
number of participants. This step is used to refine the procedures and develop new procedures 
to address any problems that may have surfaced during the implementation step. 
 
The Nutrition Education DESIGN System 
The Nutrition Education DESIGN System (abbreviated as the DESIGN System) was 
used by the present study to guide design and development of the FHC childhood obesity-
prevention intervention in its formative stage in order to inform changes and improvements to 
the program in preparation for the full intervention year of research. The DESIGN System was 
selected because it was proposed for designing small scale theory-based interventions such as 
FHC. This systematic model and its six-step application to the present study will be described in 
detail in the next chapter.  
 
The Role of Formative Evaluation 
The challenge faced by researchers, nutrition educators, and other public health workers 
is to better understand, based on the best available evidence, how to approach implementation of 
programs that yield the strongest and longest-lasting results. As such, evaluation is a necessary 
step to help inform decision makers on how to judge the effectiveness, progress, or impact of 
planned programs (Steckler & Linnan, 2002) because, ultimately, the most successful 
interventions and feasible programs are the ones policy-makers, community workers and 




The Health in the Balance report states that “evaluation is central to identifying and 
disseminating effective initiatives – whether they are national or local programs or large-scale or 
small-scale efforts. Once effective interventions are identified they can be replicated or adapted 
to specific contexts and circumstances, scaled up, and widely disseminated” (IOM, 2005). 
One definition provided for evaluation, specifically when considering the need to reduce 
childhood obesity, is “the systematic assessment of the quality and effectiveness of a policy, 
program, initiative, or other action to prevent childhood obesity” (Steckler & Linnan, 2002). In 
more simple terms, “evaluation is the process of determining the value or worth of an enterprise” 
(Contento, 2011). Evidence gathered from these in-depth analyses can be used to make 
improvements to the intervention, restructure parts of the intervention to better suit a setting or 
context, and discontinue aspects that are not effective. As such, evaluation is a necessary step to 
help inform decision makers on how to judge the effectiveness, progress, or impact of planned 
programs (Steckler & Linnan, 2002). 
Patton (1987) provides the following definition of the practice of evaluation research: 
  
“The systematic collection of information about the activities, characteristics, and 
outcomes of programs for use by specific people to reduce uncertainties, improve 
effectiveness, and make decisions with regard to what those programs are doing and 
affecting.” 
 
Scriven (1967) and Bloom (1969) were the first to make a clear distinction between 
formative and summative evaluation. Formative evaluations, sometimes referred to as feasibility 




therefore, often used during the planning process of a program. Evans, Raines and Owen (1989) 
define formative evaluation in terms of research projects: 
 
“Formative evaluation is an ongoing process that is integrated into the development and 
implementation of a research project. It provides assessment information within a 
feedback loop. This assessment identifies the strengths and weaknesses of a project as it 
progresses. Data obtained from evaluations may be used to modify and redevelop the 
measurement instruments, the research design and the intervention program during the 
course of implementing a project.” 
 
According to the Precede-Proceed Model proposed by Green and Kreuter (2005), 
priorities generated by the formative evaluation later translate to the quantitative objectives that 
become goals and targets in the implementation phase. Thus, formative evaluations serve as 
effective tools for assessing and revising relevance, comprehension, and acceptability of program 
components, including activities and materials and, subsequently, strengthening a program as a 
whole. More specifically, the information gathered typically informs the program developers 
about whether (1) the objectives are clear, (2) the issues included are considered relevant, (3) the 
educational activities are appropriate, interesting, and feasible to carry out, and (4) the evaluation 
procedures are useful (Contento, 2011; Black and Wiliam, 1998; Wiliam, 2006). 
Using comprehensive methods of combining process and outcome considerations in 
formative evaluations can strengthen program features and enhance intervention impacts on 
desired outcomes in the long-run. Conducting process evaluations as part of a formative 




ensure that researchers can accurately assess any relationships between implementation and 
outcomes. 
Conducting formative outcome evaluations permits an assessment of the appropriateness 
of the instruments, as well as making a program more reflective of the original design and poised 
for greater success in the long-term. In addition, disregarding evaluation measures carries a 
burdensome risk of wasting valuable time, money, and other resources if program features and 
evaluation instruments prove to be ineffective for the target audience. Furthermore, carrying out 
an evaluation of the formative stage of obesity-prevention research not only guides the allocation 
of often limited resources but can be used to identify challenges as well as potential opportunities 
for the interventions future applications. Addressing challenges and capitalizing on unforeseen 
opportunities in the early stages of development can help to vastly improve study processes and 
outcomes during and after intervention implementation. 
  
Formative Evaluation Studies for Childhood Obesity Prevention Interventions 
The importance of formative evaluations interventions aimed at reducing childhood 
obesity and diabetes risk often seems understated in the available literature. Only a small number 
of interventions designed as large-scale, obesity prevention efforts in school settings have 
published reports on formative evaluations conducted for their programs, suggesting that not 
enough attention has been given to analyzing preliminary planning and implementation 
processes that can potentially produce stronger impact on physical and psychosocial outcomes. 
This not only may be viewed as a waste of resources but can diminish public confidence in 
community interventions for childhood obesity reduction (Baranowski, Cerin, & Baranowki, 




A series of pilot and formative studies were conducted for the HEALTHY study, a 
primary prevention trial moderating risk factors for type 2 diabetes and obesity in multi-ethnic, 
middle school students.  This multi-center, multi-component intervention targeted nutrition, 
physical activity, behavior change and communications and social marketing, and was rooted in 
developmental learning frameworks and behavior modification for children and adolescents, as 
well as research on school-based health promotion specifically related to the prevention and 
treatment of obesity. 
The study combined a peer-learning approach with behavioral skills development and 
family outreach to promote healthy behavior change in adolescents. Behavior change strategies 
were chosen that would complement the environmental change strategies being implemented in 
the different study components. The intervention design also took into consideration a delivery 
format that would maximize reach to all students and one that could be conducted with fidelity in 
varied classroom settings and within given time constraints (Venditti et al., 2009). 
The behavior intervention component utilized a sequence of eight peer-led, teacher-
facilitated, learning activities, called FLASH (Fun Learning Activities for Student Health). 
FLASH was implemented in the classroom using a student workbook and an accompanying 
teacher manual. The FLASH modules aimed to encourage self-awareness, knowledge, decision-
making skills and peer involvement for health behavior change. Individual and group-monitoring 
challenges for eating and activity were also incorporated into the FLASH behavioral practice. 
The ‘more-less’ campaign was a separate initiative for self-monitoring in which students used a 
weekly tracking booklet. 
The behavior change component also used a family outreach strategy for furthering 




included delivery of newsletters containing health promoting materials for better nutrition and 
increased physical activity and supplemental packages, called school-break challenge packages, 
to encourage family involvement and support for behavior changes being made during summer 
and winter holiday breaks. A parent return card accompanied newsletters in order to approximate 
parent receipt of the newsletters.  
Overall, the pilot study was conducted in 63 classrooms with 1632 sixth graders with 
demographic recruitment criteria similar to those in the main trial (Venditti et al., 2009). Four 
schools tested a module designed to increase water intake and decrease the intake of sugar-
sweetened beverages while three schools implemented a module to increase physical activity and 
reduce sedentary behavior. Both process and outcome evaluation data were reported on. 
Findings from the pilot study were used to inform and guide the design and development 
of the behavior intervention component of the HEALTHY study by evaluating implementation 
feasibility and acceptability, measuring self-reported behavior change using a pre- and post-
intervention survey, and gathering other formative information (Schneider et al., 2009). Data 
collected were also used in the selection of primary and secondary outcome measures, 
scheduling and logistics, and development of intervention components both separately and 
together (Venditti et al., 2009). Process evaluation procedures were conducted and processed on 
an on-going basis both before and during intervention implementation. This served to improve 
intervention delivery and inform study authors and staff on modifications and improvements.  
All teachers received approximately four hours of training and were able to administer all 
eight FLASH sessions in their respective classrooms. The average session length was 23 minutes 
(range: 11-60 min). 93-100% of the FLASH workbook activities were completed by students 




sessions. Results showed that students endorsed drinking more water and fewer sugar-added 
beverages, as well as performing more physical activity and fewer sedentary behaviors over the 
pilot study period. Some of the major findings from the pilot study for the HEALTHY behavior 
intervention component are highlighted below. 
Process evaluation interviews with teachers and study staff revealed that the FLASH 
module was highly acceptable to teachers, although some instructions in the teacher manual 
required clarification. Some teachers reported that in order to maximize student participation 
more than 20 minutes of classroom time was needed to deliver FLASH, especially for the 
‘hands-on’ interactive games and creative projects. Student interviews and focus groups 
demonstrated that highly interactive FLASH sessions were most appealing. Based on these 
findings, the FLASH teacher manual was revised, FLASH session activities were modified to 
include more interactive and creative elements, and teachers were prepared during training to 
allow for up to 30 minutes per FLASH session. 
Return rates for student self-monitoring records (‘more-less’ campaign) were 50, 42 and 
34% during weeks 1, 2 and 3, respectively. Process evaluation interviews with teachers, study 
staff and students revealed general enthusiasm for the campaign. However, some of the 
monitoring instructions were considered to be too complex, and the monitoring period too long 
for optimal sixth grade participation (Venditti et al., 2009). Thus, self-monitoring and behavioral 
challenge practice efforts were simplified, made more interactive, and incorporated into the 
FLASH sessions. Self-monitoring tasks were shortened and incentives were awarded based on 
documented effort or participation rather than on achievement of goals or competition (Venditti 




for this method, and this indicated that the newsletter had been received, which supported 
inclusion of the newsletter in the main trial. 
The HEALTHY study was funded by the National Institute of Diabetes and Digestive 
and Kidney Diseases of the National Institutes of Health and received additional support from 
the American Diabetes Association. Following the pilot, the study was implemented in 42 
middle schools, half of which received the HEALTHY intervention program and the other half 
were unaffected controls. Students were followed from the start of 6th grade in fall 2006 to the 
end of 8th grade in spring 2009.  
The HEALTHY study was characterized by a number of strengths and, as with other 
school-based interventions, faced challenges typical of public health trials in this setting. Since 
parental support was viewed as critical, study investigators used various strategies to engage 
parents in school health promotion campaigns and in supporting behavior change in their 
children. It was decided that parents would be contacted in their homes rather than depending on 
parents to attend events at school or elsewhere. This was achieved through newsletters and 
packages of activities and challenges developed for summer and holiday breaks. 
Study investigators considered whether the planned intervention would be affected by 
new guidelines regulations and products, and took steps to collect data on changes that would 
affect the school health environment. Yet, it was expected that the study would face some 
competition from educational imperatives, such as the preparation and administration of 
standardized testing. 
An additional challenge is the limited funding provided to public schools. Therefore, 
school administrators depend on revenue from snack bars, vending machines, and candy sales to 




promotion of a healthier school environment. Study investigators need to collaborate 
continuously with school administrators to identify alternate sources of funding or reward 
performance that do not involve unhealthy products and practices. 
Since the intervention integrated the four components, it was not possible to separate the 
contribution of any one component individually. Yet despite significant differences between 
study participants and non-participants with respect to sex and demographics, study authors felt 
that results were broadly applicable because of the trends in diabetes and obesity risk plaguing 
females more than males and Hispanics more than Blacks and Whites. In general, the sample 
strength was the substantial representation (>70%) of minorities, who are at greater risk for type 
2 diabetes, making for meaningful subgroup analyses (Hirst et al., 2009). 
Overall, pilot and formative efforts were important in improving the HEALTHY study 
design and implementation, as well as for achieving the study’s aim of reducing the risk for type 
2 diabetes in middle school students. Furthermore, findings point toward the usefulness of 
formative evaluation in the development of effective school-based interventions targeting type 2 
diabetes and other health risks affecting youth that are potentially poised for nationwide 
implementation. 
The formative evaluation for the Choice, Control, and Change (C3) curriculum, a 24-
session curriculum designed for middle school students to foster healthful eating, physical 
activity and a healthy weight through enhancing theoretical constructs of personal agency and 
competence, linked observed improvements in behaviors to program features and a number of 
the theory-based psychosocial mediators targeted by the study.  This inquiry-based science 
education curriculum consists of 24 sessions rooted in behavioral theory that attend to motivators 




effectiveness of nutrition education programs (Contento et al., 1995; Baranowski et al., 2003). 
Behavioral research also suggests that a sense of control over ones environment and own 
behaviors through self-reflective and cognitive self-regulatory processes are strong motivators of 
behavior (Bandura, 1997; Bagozzi, 1992; Gollwitzer, 1999). 
C3 authors acknowledged that children are struggling to make healthy choices in a highly 
obesigenic environment that largely influences the interaction between their biology, 
environment and personal behavior. Innate predispositions for sugar, fat and salt in the diet along 
with the ease with which children can engage in sedentary behavior (escalators, elevators, video 
and computer games, etc.) make it difficult for them to make healthy choices. By helping middle 
school students conceptually understand the complex roles of biology and the environment, they 
might be better equipped to develop a strong sense of personal agency and competence in 
navigating their food and activity environments for the study’s targeted behaviors and mediating 
variables (Contento, Koch, Lee, Sauberli, & Calabrese-Barton, 2007). 
C3 sessions were taught to seventh graders by science teachers in five schools (19 classes; 
278 students) located in low-income neighborhoods in New York City on most school days over 
a seven to eight week period. Participants were 25% African American, 70% Hispanic (mostly 
Dominican and Puerto Rican), and 5% others. A pre-post test design was used and only data 
from participants who were present at both pretest and posttest were included in analyses. A 
mediating variables instrument, the EatWalk survey, was also developed and pilot tested. 
Measures were taken to establish content validity for the behavioral instrument and scales were 
developed to measure the potential mediating variables. 
Statistically significant positive changes were reported within many categories for 




fruit and vegetables were eaten, reduction in reported packaged snacks consumption per week 
(28%) and times per day, and a reduction in number of times per week and amount consumed for 
carbonated (23%) and noncarbonated (40%) sweetened beverages. There was no change for 
water intake. No changes were reported by participants for either walking or stair-climbing 
frequency, but there was an increase in reported intention for these behaviors and a significant 
decrease in sedentary behaviors of playing video games and watching TV. There was a reduction 
in frequency of eating at fast food restaurants (14% on average) and in portion size when eating 
at fast food restaurants. 
In reference to the potential mediating variables, the behavioral intention of participants 
increased significantly for healthful eating (but not for general physical activity) and for scores 
on expectations about the positive outcomes of all five of the targeted eating behaviors, as well 
as the overall eating self-efficacy and self-efficacy for drinking water. Self-efficacy for drinking 
fewer sweetened beverages approached significance (P < .06). Student’s self-efficacy for 
walking plus climbing stairs increased overall, and for climbing stairs by itself. Attitudes 
improved for walking but not for the eating behaviors. Student participants also demonstrated an 
increased perception of environmental barriers (Contento, Koch, Lee, Sauberli, & Calabrese-
Barton, 2007). 
Overall, the C3 approach, which was designed to enhance personal agency and 
competence in eating and being physically active, resulted in significant improvements for most 
of the main eating, but not the main physical activity, behaviors, along with some changes in the 
mediating variables. These positive outcomes attest to the design of the C3 program and its 
strengths, namely the extensive use of self-assessment to analyze eating and physical activity 




a more in-depth understanding of why to take action, increasing awareness about the challenges 
posed by the food and activity environments and advertisements, emphasizing a “system blame” 
approach, and the use of a guided goal-setting process that might enhance cognitive self-
regulation skills. 
The intervention intensity was also a strength; exposing students to the program 
continuously for several times a week over a six to eight-week period in their familiar classroom 
environment. In addition, C3 used a clear conceptual framework and theory on cognitive self-
regulation, and personal agency and competence to guide curriculum development and 
evaluation. SCT and SDT, which serve to increase personal agency and autonomous motivation 
to take action, provided the mediators for the FHC intervention that were combined to develop 
an integrated intervention theory model or theoretical framework, a process that can potentially 
enhance intervention effectiveness (Contento et al., 2010). An extended theory of planned 
behavior guided lesson development and the curriculum was behaviorally-focused and targeted 
specific behaviors over which middle school students have a good deal of control. The science 
inquiry-process served to enhance personal agency. Study limitations included lack of a control 
group, use of a convenience sample, and use of self-report data for behaviors. On the other hand, 
findings warranted the continuation of such research on a larger scale and a larger study using a 
pre-post, control group design was subsequently conducted. 
The C3 formative evaluation was instrumental in improving the implementation of the 
larger C3 curriculum intervention, which involved 10 middle schools in low-income New York 
City neighborhoods. 562 inner-city seventh grade students were assigned to the intervention 
condition and 574 to the comparison condition during the 2007-2008 school year. The mean age 




students, 70% Latino students, and 5% others with about 51% males in both groups. Intervention 
students received the 24 C3 lessons. Self-report instruments were used to measure the targeted 
energy balance related behavioral outcomes and potential mediating variables of those behaviors. 
Results from the larger intervention study showed that students in the intervention 
schools reported consumption of significantly fewer sweetened beverages and packaged snacks, 
smaller sizes of fast food, increased intentional walking for exercise, and decreased leisure 
screen-time compared to delayed controls. No increases were reported for water intake or fruit 
and vegetable consumption. Intervention students demonstrated significant increases in positive 
outcome expectations about targeted behaviors, self-efficacy, goal-intentions, competence and 
autonomy. Thus, the C3 curriculum was generally effective in improving targeted childhood 
obesity risk-related behaviors. These positive effects can partially be attributed to a strong and 
successful formative evaluation, further supporting the use of such evaluations in early stages of 
intervention. Changes in student’s behavioral outcomes also maintain the use of theory and 
inquiry-based science education in nutrition and physical activity interventions for youth, further 
warranting the implementation of similar interventions such as the current FHC study.  
The VERB campaign used an array of evaluation methods, including formative, process 
and outcome evaluations, to support the development, implementation and assessment of 
planned activities for a national, multi-cultural social marketing campaign encouraging tweens 
(children aged 9-13 years) to be physically active every day through a combination of paid 
advertising, school and community promotions, and the Internet (Centers for Disease Control 
and Prevention, 2007). Formative study was specifically used to systematically test ideas for 
messages and gauge their appropriateness for the intended audience while process evaluation 




changes to be made while the study campaign was ongoing. The outcome evaluation helped staff 
determine the effects of the campaign on the target audience as far as short-term and long-term 
changes resulting form the campaign. This comprehensive approach to evaluation enhanced the 
investigators’ ability to interpret results of the outcome evaluation (Berkowitz et al., 2008). 
The logic model for the VERB campaign was based on the theory of planned behavior, 
SCT, and information processing theory, and on research on health communication and behavior 
change. Campaign developers believed that marketing activities would lead to awareness of the 
VERB brand and physical activity among the target audience. In turn, awareness would lead to 
changes in campaign relevant beliefs, attitudes, and physical activity behaviors.  
Formative evaluation methods were used to (1) develop the brand, (2) test campaign 
messages and materials, and (3) choose media outlets (e.g. radio, print, television) for campaign 
advertising. An extensive literature review was first conducted to better understand the target 
audience of children (tweens) and their attitudes, beliefs, and perceptions about the world. A key 
finding from this review was the physical and emotional changes associated with being a tween 
and tweens’ needs to develop their own identity, likes, and preferences. 
A formative evaluation was then undertaken to learn how to brand physical activity to 
this age group so that they would be excited to participate in it. This was comprised of 48 
interviews with triads of tweens, six focus groups with tween parents, two focus groups with 
adults who work with tweens (i.e. influencers), and eight interviews with industry professionals 
to collect information for the campaign’s overarching message strategy. As a result of these 
interviews, campaign planners decided to focus on enhancing the self-esteem and self-confidence 
of tweens by having them participate in fun activities where success can be achieved. Messages 




on how to help their tweens discover their passion and to inform them that parental involvement 
can contribute to the development of their child’s self-esteem.  
The formative evaluation then focused on identifying and developing advertisements to 
communicate health messages to tweens in a meaningful way. This was accomplished by 
examining visual and verbal conventions within advertisements for Nike, Sony, Nintendo, 
Tommy Hilfiger, Mountain Dew, Cheetohs, Nickelodeon, MTV, Teen People and Sports 
Illustrated for Kids to learn more about the experience of being a tween. The analysis showed 
that advertising differed when targeting boys versus girls, that a main theme was how the tween 
audience was unique and distinct from adults, and the blending of boundaries between virtual 
reality and the physical environment (Berkowitz et al., 2008). 
Another analysis was done to learn which elements (positive and negative) of brands 
popular in youth culture were meaningful to tweens and intensified their enjoyment, inspiring 
tween affinity from a pleasure-seeking perspective. Campaign developers wanted to understand 
the youth mind with respect to (1) the cultural, ethnic, and economic dynamics that unify and 
differentiate tweens; (2) the motivators for and barriers to tweens’ participation in physical 
activities; and (3) the motivators for and barriers to parental support of tweens’ participation in 
physical activities in order to develop a brand that would resonate with kids. Key motivators 
were narcissism, power and dominance, control and empowerment, adventure, camaraderie, and 
the creation of games in one’s own mind. This information was then applied to formative 
evaluations for the development of the campaign’s branding and program activities, and took 
place from December 2001 through March 2002. 
Qualitative methods were used to collect data. Twenty-five in-depth interviews were 




keep a diary of tweens’ after school experiences. An additional 12 focus groups were held to 
ensure that information on motivators and barriers collected would be characterized by 
demographic diversity. Results suggested that tweens were likely to engage in physical activity if 
they believed they would have fun with friends, were exploring something new, and would not 
be judged. Barriers included time constraints, lack of access to facilities, dislike of competition, 
appeal of competing activities, and fear of embarrassment (Berkowitz et al., 2008). 
After identifying motivators and barriers, ideation sessions were held in February 2002 to 
elicit brand and programming ideas from tweens. Twenty four tweens participated in three 
separate focus groups to brainstorm on how to get kids their age more physically active. This 
was followed by more focus groups and in-depth interviews of tweens, parents, and adult 
influencers to develop brand concept ideas, called positionings. Twelve positioning statements 
were produced that described how tweens should think and feel toward the brand. 
Following branding and messaging, the next step was message testing. Feedback was 
obtained on two brand concept possibilities to assess brand clarity, relevance, acceptability, and 
credibility via 16 in-person tween interviews and eight telephone parent focus groups. As a result 
of information gathered, CDC selected the brand name and concept VERB: It’s what you do. 
Advertisements were then developed to spread awareness of VERB through individual and 
small-group interviews with members of the target audience in a three-step process using 
qualitative methods. Focus groups included tweens, parents, and adult influencers of tweens and 
the process for advertising and promotion development were the same as those used for brand 
development. This exploratory research contributed to the concepts and advertising messages 
created in order to promote physical activity to the target audience and strongly suggested that 




competitively-geared events. Barriers to doing physical activity included fear of failure, lack of 
time, family responsibilities, and competing interests. 
Concept testing was done to validate the communication strategy and to help identify 
concepts that would be most salient to the target audience and that were acceptable, 
understandable, culturally appropriate, and motivating. A total of approximately 100 focus 
groups, dydadic interviews, and triadic interviews were used for concept testing and determined 
which advertising concept to produce for each phase of the campaign. Following another phase 
of message testing, VERB staff concluded that messages should promote campaign targeted 
behaviors by using images and audio cues that convey happiness, excitement, and fun about 
being physically active. Mothers gravitate towards messages about physical activity contributing 
to a child’s success in other areas of their lives. 
All stages of formative evaluation followed standard methods in qualitative research. 
Participants were always divided into three groups: children aged 9-13, parents of children aged 
9-13, and adult influencers. Group discussions were also segmented by demographic 
characteristics (e.g. sex, age) in order to encourage conversation and to enable planners to 
develop messages that were salient for all segments of the audience. Materials developed for 
specific racial, ethnic, or non-English-speaking groups were tested with people in those groups. 
For exploratory research, such as the extrapolation of motivators and barriers to physical 
activity, audiotapes of participants’ responses were analyzed for recurrent themes and patterns 
with focus being placed on participants’ personal experiences. All qualitative aspects were 
conducted by a moderator and were observed by multiple staff members. Observers were in a 
separate room behind a one-way mirror to be able to assess verbal and nonverbal responses and 




among the moderator’s findings and observer’s assessments were then analyzed and discussions 
ensued to reach consensus of interpretation. 
The main purpose of concept and message testing was to determine the audience’s 
understanding of the message of the ad (e.g. did they get it?) and whether they felt it was 
engaging and attracted their attention. Here, data analyses focused less on salient themes of 
experience and more on qualitative comparisons among concepts: Which concept was the 
strongest? Was there a clear winner? The purpose was to figure out how the advertisements 
could be fine-tuned for clarity and meaning (Berkowitz et al., 2008). 
A process evaluation followed the VERB campaigns formative evaluation and included 
activities to measure reach and to monitor implementation of promotions and experiential 
marketing activities. The goal of the process evaluation was to gather feedback about the 
execution and evolution of VERB rather than about the program’s effects on participants. 
Qualitative and quantitative methods were employed to ensure that the campaign’s activities, 
promotions, and events were implemented as planned. These data were used to track progress 
and adjust marketing strategies accordingly. Evaluation of VERB’s advertising was 
complemented by evaluations of the awareness of VERB in children aged 9-13 via a continuous 
tracking survey, which asked about tweens’ awareness of VERB, understanding of VERB’s 
message, attitudes toward physical activity, affinity to the VERB brand, and perceptions about 
VERB’s commercials. Data was broken down by age, sex, and race (white or minority race). The 
survey was administered monthly to 300 tweens from October 2002 to November 2004 and 
required at least 30 Hispanic and 30 African American respondents. Overall, these data showed 
tweens had a positive response to the brand with little monthly variation, resulting in a change to 




The VERB campaign’s outcome evaluation assessed changes in the target audiences’ 
awareness, knowledge, attitudes, and behaviors related to physical activity and determined 
whether these changes were due to the VERB campaign. The main component of this evaluation 
was the Youth Media Campaign Longitudinal Survey, an annual telephone survey of parent-
child dyads in U.S households. A longitudinal cohort with a national sample of children aged 9-
13 was used and contacted annually in the spring from 2002 through 2006. This was achieved 
through random digit-dialing and computer-assisted telephone interviewing methods. A 
secondary analysis was conducted to look at the impact of additional marketing activities and 
advertising in six, high-dose communities (i.e. communities where the level of marketing 
activities and advertising was purposefully higher). 
The VERB campaign evaluation studies were not without limitations, namely the 
limitations of qualitative investigation techniques. And since an independent agency conducted 
the majority of the evaluation work, the subjective nature of this research lent results to the 
biases of those conducting the analyses. Formative testing results were not considered conclusive 
or generalizeable because of the limited number of participants, unstructured questioning 
procedures, and potential for one respondent’s opinions to influence those of others during 
exploratory research. Additionally, evaluation survey results were limited by the questions that 
were asked. 
Similar to other large-scale, multi-faceted public health communication campaigns, 
VERB required a complex, multi-component evaluation. Drawing from social science theory and 
research provided VERB planners with sound and timely data from qualitative and quantitative 
investigations that could be used to modify campaign strategies. The interpretation of 




because this information was used to develop the campaign’s messages and materials. 
Recommendations made based on results of the process evaluation allowed VERB planners to 
monitor the extent to which the delivery and implementation of the marketing strategy was 
delivered as planned and to make adjustments as needed. The outcome evaluation results were an 
indication of how well the marketing strategy worked toward reaching the nation’s tweens and 
improving their attitudes and behaviors with respect to physical activity. 
The above studies show that formative evaluations can serve to highlight key changes 
that need to be made in order to strengthen results of intervention effects. In addition, 
systematical formative evaluation is a useful and often critical step to inform and improve 
interventions conducted within the same or similar contexts. Unfortunately, limited published 
data exists on formative evaluation studies, particularly for multi-component obesity prevention 
trials, making it difficult to learn more about successful program components and 
implementation processes that can potentially yield better outcomes. The present study addresses 
the lack of formative research for comprehensive childhood obesity interventions, particularly 
for those that are school-based.  
 
Evaluation Components and Conceptual Models for Behavioral Interventions 
 It is most advantageous for evaluations to utilize both quantitative and qualitative 
methods of data collection so that relationships between mediators and outcomes can be easily 
identified and established. In Bringing It Home, a school-based nutrition program, authors 
suggest that both methods are useful in combination to provide a full interpretation of the data 




strategies while outcome evaluation components typically relate to long term changes, often 
health conditions, and to the attainment of goals. 
Professional research opinions vary on components of process evaluation that are 
necessary for behavioral intervention trials, and these often depend on intervention type (clinical, 
individual counseling, curriculum, or environmental), and intervention setting, whether it be 
hospital, community, worksite, or school setting (Baranowski & Stables, 2000; Bartholomew et 
al., 2001; Steckler & Linnan, 2002). 
Baranowski and Stables (2000) posit that certain processes must happen for a program to 
be effective. They provide a framework of process components, including recruitment, 
maintenance, context, resources, and implementation of program, with qualitative and 
quantitative aspects for each. 
 Baranowski and Jago (2005) used process implementation and mediation models to 
develop a composite model of mechanisms of behavior change that occur from intervention to 
outcome. Similar components were used in the nationwide, 5-a-Day for Better Health program, 
which was funded by the National Cancer Institute (NCI) to promote the consumption of fruit, 
100% fruit juice, and vegetables (FJV) to prevent cancer. Several concrete conclusions emerged 
from the evaluation of the 5-a-Day program. First, there is a need for increased use of process 
evaluations in prevention research and that evaluation researchers make process evaluations 
more sophisticated and in-depth to understanding how programs are or are not working. Second, 
a more methodological approach should be employed to collecting process data. At the same 
time, the reliability feasibility of evaluation methods should be regularly estimated in order to 




variables and outcomes, and moderating variables, such as participant characteristics and 
environment, should be identified. 
 Based upon the models outlined above, Lee et al. (2013) presented a conceptual model 
and process components for the Choice, Control, & Change (C3) program that incorporates 
aspects of teacher training, teacher implementation and student reception that were applicable to 
a school-based curriculum intervention. The model also includes barriers for each stage of the 
model, as well as competing programs, external school factors, and teacher characteristics or 
perceptions that might moderate findings. 
 
A Conceptual Model for the Formative Evaluation of FHC 
 The Food, Health & Choices (FHC) program adopted the model presented by 
Baranowski and Jago (2005) and modified by Lee (2013) for the Choice, Control, and Change 
(C3) program. This is the conceptual model used in the current formative evaluation study of 
FHC. The FHC model outlines key process components relevant to school-based behavior 
change interventions. Formative studies for school-based nutrition and physical activity 
interventions that also use structured, theory-based conceptual models to link process 
components to outcomes are largely lacking. The present study addresses this gap. By using a 
theory-based conceptual model to guide process and outcome evaluations, the present study 
hopes to further the understanding of how similar programs do or do not achieve their aims. In 
addition, enhancing knowledge of processes increases the potential of program success, which in 
turn benefits other school stakeholders, including principles, teachers, other school staff, and 
parents, to adopt effective nutrition and physical activity programs. The conceptual model for 




  The FHC conceptual model is composed of process and outcome evaluation components. 
The process evaluation portion consists of three main parts: professional development, 
implementation and reception of program. Teacher professional development workshops and on-
going teacher support from study staff prepare participating teachers for the implementation of 
FHC in their classrooms. The teacher workshops are considered to be a crucial and necessary 
step in preparing teachers to teach the curriculum and wellness components and for a school year 
long commitment. Teacher implementation encompasses how teachers actually implement the 
program within the classroom and is comprised of two process components: (1) fidelity, or 
faithfulness, and (2) completion. It is important to note that even a perfect implementation by 
teachers does not assure full student reception of the program. Student reception refers to how 
students actually receive program components, activities and materials, and includes three 
process evaluation components: (1) levels of engagement, (2) classroom management, and (3) 
student satisfaction. As with other classroom interventions, the study staff works under the 
assumption that class management and the overall classroom environment influence levels of 
student engagement, regardless of teacher delivery. Thus, classrooms that are better managed are 
more likely to receive the program as delivered. In addition, student satisfaction is yet another 
measure of program reception. Barriers indicate any obstacles to implementation according to 
teachers. These can arise following teacher training or during program implementation in the 
classroom.  
Teacher-related factors are composed of teacher characteristics, which include age, total 
years of teaching, and number of professional development sessions attended in a year, teachers’ 
perceptions about the quality of the curriculum and wellness components and teacher 




Competing programs and external factors related to the school context are other variables that 
might impact program implementation. Taken together, these process evaluation components are 
posited to influence potential mediating variables and ultimately link process components to 
students’ behavioral outcomes. 
Outcome evaluation components within the FHC conceptual model consist of the 
potential mediating variables and the desired behavioral outcomes, both of which are to be 













































































































































































































































































































































































































































































































































































































































































Development of Intervention: 
Applying the Nutrition Education DESIGN System to Develop, Implement, and Evaluate 
the Food, Health & Choices (FHC) Intervention 
The DESIGN System is a translational and implementation model used to maximize 
program success. The model provides a systematic planning framework for designing behavior-
focused and evidence-based nutrition education that puts together theory and behavior research 
at each of its six steps (Contento, 2008). The process of applying each step of the model to the 
development and piloting of the FHC intervention study is described below. All information 
presented was gathered from two NYC public elementary schools, referred to as Pilot School A 
and Pilot School B, during the 2010-2011 school year. This time period corresponds to the pilot 
study phase of the FHC program. 
 
STEP 1: ANALYZING FOOD AND HEALTH ISSUES TO SPECIFY THE BEHAVIOR 
OR ACTION FOCUS OF THE PROGRAM 
• Step 1A: Identifying Health Issues or Needs and Intended Audience 
Experts in the field met with the project’s Principal Investigator, project manager and 
project coordinator to discuss the main health issues affecting children in the U.S. Extensive 
reviews of the available literature and epidemiological data on existing health disparities were 
done. As a result, childhood obesity prevention was chosen as the important health need. 
 




Fifth graders are at a pivotal age when they are beginning to establish an identity apart 
from their parents, as well as personal responsibility. With regards to intellectual development, 
10-11 year olds are more able to concentrate and read for extended periods as compared to 
younger children, and have started to become better problem solvers. Although they can make 
abstractions, 5th graders learn best when activities are active, hand-on, and related to personal 
experiences. They are increasingly self-focused, mostly concerned with the present and do not 
often think about the future. Their interests have expanded and they want to learn, but their 
interest span is relatively short and they need to be continuously engaged. They are most 
interested in concrete learning experiences.  
Socially and emotionally, the development of ideals and selection of role models is 
heightened. Peers are becoming increasingly influential in decision-making while parents are 
becoming less so. They are beginning to have some opportunities to make choices for themselves 
and want to make their own decisions. In addition, children at this stage of development are 
becoming more self-conscious and seeking to belong as they approach middle school. Thus, they 
begin experimenting with behavior, roles, appearance, and self-image (). 
Instilling value for more healthful behaviors during this transitional time may prove 
beneficial and warrants further research. Fifth graders were, therefore, chosen in order to 
capitalize on the increasing sense of autonomy beginning to form at this pivotal time in 
childhood, as well as the psychological and emotional changes being experienced. 
 
• Step 1B: Identifying the Behaviors and Practices that Contribute to the Health Issue 
A review of the relevant research on nutrition and physical activity behaviors in children 




relates them to the increased rates of childhood obesity among low-income, racial and ethnic 
minority children. A survey was then given to 100 fifth grade students at Pilot School A, asking 
questions such as, “How many sodas do you drink per day?”, “How often do you eat breakfast?”, 
and “How often do you eat fast food meals?” In addition, a 24-hour recall was administered to 20 
elementary school children at Pilot School A to gather information about food frequency and 
breakfast consumption. 
Several behaviors emerged as being most conducive and consequential towards excessive 
weight gain in children and thus were prioritized as being important to target by educational 
methods, feasible in practice, and desirable to the intended audience. After in-depth discussion 
by field experts and those involved in the project, and taking into consideration issues of time 
and resources, six behaviors emerged as rating the highest. Thus, the problem behaviors for FHC 
to target were low intakes of fruits and vegetables, high consumption of sugar-sweetened 
beverages, processed packaged snacks and fast food, not engaging in regular physical activity 
and spending too much time doing sedentary behaviors, such as watching television and playing 
computer and/or video games. 
• Step 1C: Stating the Behavioral or Action Goals to be the Focus of the Program 
Based on relevant background research and after applying Step 1 of the DESIGN System, 
the core behaviors selected to be addressed and targeted by the FHC program were to increase 
fruits and vegetable intake and time spent doing physical activity, and to decrease consumption 
of sweetened beverages, processed packaged snacks (portion size), and fast food (frequency and 





STEP 2: IDENTIFYING POTENTIAL MEDIATORS OF PROGRAM BEHAVIORAL 
GOALS AND ACTIONS 
• Step 2A: Describing Generally the Social and Cultural Context that Influences 
Perceptions and Attitudes 
Getting familiar with the intended audience was somewhat challenging because of the 
nature of working in the school setting. Nevertheless, understanding the complex, and often 
conflicting, interests, motivations, cultural values, and concerns of a given audience is essential 
to fostering actual learning that is meaningful and effective (Contento, 2011). These social and 
cultural contexts influence their perceptions about their current and desired food and activity 
behaviors. More importantly, these influences provide the context within which psychosocial 
mediators operate, and these theory-based psychosocial variables help explain contextual health 
behavior (Liou & Contento, 2001). Investigators conducted a needs assessment at one of the pilot 
schools to develop a broader understanding of the multiple influences and their interactions on 
the eating and physical activity behaviors of students. Information was collected through student 
focus groups, direct observation, semi-structured interviews with teachers, a parent and the 
school coordinator, and parent questionnaires sent home with students. 
Informal student focus groups were conducted by the project manager and one of the 
implementation coordinators in two fifth grade classrooms. These sessions asked students for 
their definition of the word “health”. Each class created a concept map on the board with the 
word “health” in the center. Students provided thoughts and definitions that students provided 
were added written on the board, with lines drawn to the word “health”. Students were also asked 
to share words they would use to describe “healthy” and “unhealthy”, and the benefits of making 




specific foods or food items at school breakfast and lunch were recorded. Those were specific 
observable behaviors related to eating patterns and diet quality. Observers also noted the general 
characteristics of the school environment and the neighboring community. 
Interviews were conducted with the testing coordinator/data specialist and some of the 
teachers at Pilot School B, thus named because they joined after School A, to discern the general 
cultural characteristics and beliefs of the group with respect to food and physical activity 
behaviors. One teacher and one fifth grade parent were interviewed to inquire about the state of 
fifth grade science. Information gathered from these interviews revealed that very little attention 
was given to fifth grade science, perhaps because science is not on standardized tests. Science 
class is held, at most, twice a week but teachers gave the impression that it was acceptable if a 
science session was skipped. 
One teacher and the school coordinator were interviewed using semi-structured interview 
questions about familiarity with their school wellness policy, general parent involvement, 
thoughts on how to best engage parents in nutrition and physical activity including what 
information would be most useful to parents, and observations and thoughts on school breakfast, 
lunch, vending machines, and food available during classroom parties and fundraisers. The 
teacher was unaware of the wellness policy. The school’s testing coordinator/data specialist, 
however, stated that he was involved in creating the schools wellness policy along with a group 
of 8-10 people, which included the parent coordinator and a Department of Health 
employee/intern. The school’s wellness policy was created for the 2008-2009 school year and 
had not been changed since. He was aware that most teachers, parents, and students did not know 




With respect to parents, the teacher estimated that there were about 135 fifth grade 
students and that about 6 parents would show up to monthly parent meetings. She also shared 
that parents need incentives, such as recipe books, Metrocards, or grocery coupons, to attend 
school events. She mentioned that the CookShop for Adults program has good parent turnout due 
to the incentives provided (recipes, groceries). The school coordinator estimated that 40-50% of 
parents were Spanish-speaking immigrants, mostly from the Dominican Republic and some from 
Mexico. He also noted a small but growing Arabic population and a small African American 
population. There is a small group of active Parent Teacher Association (PTA) members that are 
very involved on a weekly basis. The primary method of contacting parents is by mail (usually 
sent home with students). 
In regards to school breakfast, the teacher showed a school breakfast bag from that 
morning. It contained a single-serving bowl of sugary cereal, a pastry and applesauce. She 
explained that breakfast for students in her class typically included an egg and cheese on a roll 
(sometimes with sausage or bacon) purchased from a street cart or deli, and bottled juices. 
Students sometimes bring candy or chips for breakfast. Her only policy is that no soda or “crack 
juice” is allowed in the classroom. “Crack juice” is the name she has given to a drink commonly 
known as “Quarter water”, which is about 8 ounces of a sugar-sweetened beverage that comes in 
a variety of bright colors. She mentioned that some students prefer not to eat anything for lunch 
even though they can get the school lunch for free. The school coordinator explained that school 
breakfast is now served right when students walk into the school and that the majority of students 
take a breakfast bag but only eat some of the contents. The pre-packaged school breakfast bags 




years earlier, hot breakfast was served before school started, but only about one-eighth of 
students participated and the program was abandoned. 
In reference to ideas related to nutrition or physical activity information parents might 
want, the school coordinator mentioned healthy recipes, workshops (specifically cooking 
workshops), and information about activities in the area that are cheap or free. A small number 
of parents might be interested in policy-related organization and action, such as increasing access 
to fresh fruits and vegetables in the area, and it may be difficult to get parents involved in 
activities sent home that students need help with since most parents juggle multiple jobs and do 
not have the time. 
To uncover strategies that might increase parental understanding and involvement, a 
semi-structured interview script was developed that was translated into Spanish and included 
questions about demographics, food prepared and served at home for breakfast, dinner, and 
snacks, frequency of going to fast food restaurants, students’ fruit and vegetable consumption, 
food students eat or bring to school, foods packed as snacks, foods brought in for parties and 
fundraisers, awareness about school food and physical activity guidelines, awareness of nutrition 
and/or physical activity initiatives offered by the school, students’ physical activity habits, a 
health question (“How do you know if your child is healthy?”) and questions about how the FHC 
staff can help with respect to information and activities or events. Attempts were made to 
interview parents during child drop-off and pick-up. This was unsuccessful, and so scripts were 
converted into parent questionnaires, which were then sent home in student backpacks. An 
incentive gift was provided to parents who returned completed questionnaires to program staff. A 
total of 6 questionnaires were returned and reviewed. 




Recruitment efforts for FHC of pilot schools were received positively by school 
administrators and fifth grade teachers, suggesting a certain degree of initial buy-in from 
administration and faculty wanting students to learn more about their food and physical activity 
choices. In addition, most teachers were enthusiastic to have this kind of program in their school. 
At Pilot School B, the group of teachers appeared to be fairly health-conscious and aware of 
healthy choices. (See Step 2A) 
• Step 2C: Identifying Potential Person-Related Mediators 
An extensive review of potential psychosocial mediators and energy balance-related 
behaviors in children was conducted by the Principal Investigator and other program staff. 
Various person-related mediators were identified from the literature review. However, these 
results were inconsistent in terms of showing the significant association between psychosocial 
mediators and behaviors. Significant mediators of energy-related behaviors included outcome 
expectations, self-efficacy, behavioral intention, stage of change, attitude, modeling from parents, 
habit strength, goal-setting, self-determined motivation, and preference. One review found a 
certain level of consistency between and/or within studies for theoretical constructs of self-
efficacy/perceived control, outcome expectations/attitudes, and habit as being positively related 
to behavior change, with the strongest support being for habit and attitudes/positive outcome 
expectancies (Cerin, Barnett, & Baranowski, 2009). Based on these efforts, eight potential 
psychosocial variables were chosen as targets that might most successfully mediate the core 
behaviors in this population: outcome expectations (beliefs), self-efficacy, intention, habit 
strength, knowledge, goal-setting skills, competence and autonomy.  




Social environment. After observing and analyzing the environments within the pilot 
schools, it appeared that students and teachers were given a fair amount of support by their 
respective school administrations to make achieving the targeted behaviors possible. The fact 
that schools agreed to participate in the pilot and formative years of intervention was promising 
and suggested that they might be willing to maintain the program once adopted. Conversely, 
teachers revealed that students often brought sweetened beverages and processed packaged 
snacks to school, often eating them for breakfast. Some teachers banned certain foods and/or 
drinks from being brought into the classroom while others allowed all food and drinks to be 
brought in (See Step 2A). Food availability and accessibility. Observation of the surrounding 
neighborhoods, where most of the students and their families reside, revealed a somewhat 
challenging environment to more healthful food practices, specifically for Pilot School B. There 
were a fair number of grocery stores and nearby farmers markets that are typically open weekly, 
but also a high volume of fast food restaurants and bodegas selling processed packaged snacks 
and sweetened beverages with very few fruits and vegetables. Built in environment. Grocery 
stores in the area sell fresh produce but also an abundance of processed foods. Local food 
vendors typically sell fried foods that are culturally influenced by the primarily Dominican 
population, but also including other Hispanic groups, as well as Caribbean and African American 
populations. Pilot School A has an indoor gymnasium. Pilot school B has a large outdoor yard 
commonly used during recess and lunchtime. Both schools are situated near ample sidewalks and 
some public parks or recreational areas, but safety during after-hours may be a concern. 
Resources and economic environment. Students were from low-income areas of upper Manhattan, 
which suggests that buying healthier food options is not always convenient or affordable. 




participants are exposed daily to advertisements for popular processed packaged, sugar-
sweetened beverages, and fast food from television, radio, and other media outlets. Policy 
environment. Student participants were not necessarily aware or exposed to the school wellness 
policy guidelines. Food and beverages served during school breakfast and lunch follow the 
national and local standards. Within the classroom, teachers often use food as a reward and 
withhold physical activity as a punishment despite these practices being discouraged by the 
schools’ wellness policies and the NYC Department of Health Wellness Policy. Teachers from 
both schools expressed concern over implementing these practices but stated that these strategies 
are sometimes the only ones that are effective for misbehaving students. (See Step 2A). 
• Step 2E: Other Audience Characteristics and Program Resource Considerations for 
Delivering the Intervention 
Educational and developmental levels. All students were enrolled in the fifth grade with 
physical and cognitive abilities typical of children their age. Literacy/numeracy skills. Reading 
and math scores from a 2010-2011 New York City standard test report indicated that the study 
population was mostly reading below grade level. Preferred learning styles or instructional 
formats. According to teachers, students preferred hands-on learning and group activities over 
lecture-style lessons. Teachers at Pilot School B typically used PowerPoint (digital media) 
presentations to guide lessons. Available classroom resources included SmartBoards and internet 
access. The majority of students were fluent in English. One participating class from Pilot School 
B was a dual-language classroom. 
 






Based on the list of psychosocial mediators of behavior change decided upon in Step 2, a 
review of theory models was conducted that would help organize the list into a meaningful set of 
predictors using the following main considerations: Audience stage of readiness to take action: It 
seemed most plausible that given the age and demographics of the group, some students would 
not be aware or motivated to take action to reduce childhood obesity risk while others would 
already be motivated but would require skills and other resources in order to take action toward 
achieving behavioral goals. Individual and environmental components: Given the strong funding 
resource, partnership support, and time table of the present study, it was determined that it would 
be feasible to address both personal and environmental mediators of behavior by providing 
educational sessions and employing environmental supports of programs that were already in 
place, including school policy, teachers, and parents. The strength of the evidence for the theory 
constructs used with the intended audience for the behaviors that have been selected as the 
program focus. Information on the nature of the evidence available for different behavioral 
theories, specifically pertaining to the child population, was explored. In the end, two theories 
emerged as most applicable to the behaviors targeted through applying this step of the DESIGN 
System: self-determination theory and social cognitive theory. These theories combined target 







Figure 3. Self-determination theory model 
 
Self-determination theory (SDT) focuses on the central tenet of intrinsic motivation, 
which describes one’s ability to reflect on and engage in actions with a full sense of choice (Deci 
& Ryan, 2000; Deci & Ryan, 2008). At its core, it is a theory of human motivation with the 
underlying assumption that intrinsic motivation is made up of several components: autonomy, 
competence, and relatedness, or a connection to others or ideals. SDT has successfully served as 
the basis for several health-related studies, namely research on dietary self care in adults with 
diabetes (Senecal & Nouwen, 2000), adult fruit and vegetable intake and physical activity 




and school physical education (Standage, Duda & Ntoumanis, 2005; Shen, McCaughtry & 
Martin 2008). 
 
Social Cognitive Theory 
Figure 4. Social cognitive theory model: 
Structural paths of influence wherein perceived self-efficacy affects health habits both directly 
and through its impact on goals, outcome expectations, and perception of socio-structural 
facilitators and impediments to health-promoting behavior (Bandura, 2004). (p146) 
 
Social cognitive theory (SCT) has served as a foundation for multiple school-based 
programs targeting health promotion that produced positive results (Doak, Visscher, Renders, & 
Seidell, 2006; Flynn, McNeil, and Maloff, 2006, Summerbell, Waters, Edminds, Kelly, Brown & 
Campbell, 2005; Budd & Volpe, 2006). Central to this framework are the mechanisms of 
reciprocal determinism between behavior, environment, and personal cognitive and motivational 













environment and one’s own behaviors (Bandura, 1989; Bandura, 2001). However, these aspects 
of the theory have not been fully explored within the school setting in the current literature. 
 
Combining these essential constructs and providing students with opportunities to apply 
them would enable and empower students to make healthier choices and navigate through 
today’s challenging food and activity environments. This is especially important for socio-
economically disadvantaged, minority children who live in urban areas that often do not serve as 
healthy food and activity environments. Consequently, FHC program development, including 
targeted mediators of behavior change and all educational materials, were developed based on 
social cognitive and self-determination theories. 
 
Science Inquiry-Based Learning 
Inquiry learning, typically defined as “seeking information by questioning,” is a method 
and practice of teaching, especially as a theoretical concept, that has recently been elevated to a 
standard in science curricula for kindergarten through college education. The National Science 
Education Standards defines scientific inquiry as "the diverse ways in which scientists study the 
natural world and propose explanations based on the evidence derived from their work. Scientific 
inquiry also refers to the activities through which students develop knowledge and understanding 
of scientific ideas, as well as an understanding of how scientists study the natural world 
(National Research Council, 1996). Relatively recent science reform has placed inquiry-based 
learning at the forefront of education. In fact, the National Science Teachers Association (NSTA) 




ability to foster a deeper understanding of scientific principles (National Research Council, 
1996). 
Science inquiry in elementary education is considered a powerful way of understanding 
science content. The U.S National Education Science Education Standards emphasize the 
investigative nature of science and the importance of students’ active engagement in the 
construction of scientific ways of knowing and doing (National Research Council 1996, 2000). 
Inquiry learning is a form of active learning that developed in the early 1960s in response to 
traditional forms of learning and is rooted in constructivist principles of learning, which propose 
that individuals as problem solvers interact with the environment by testing hypotheses and 
developing generalizations (Bruner, 1961). In science inquiry-based education, student learning 
involves creating questions, obtaining supportive evidence, explaining the evidence collected, 
connecting the explanation to the knowledge obtained from the investigative process, and 
creating an argument and justification for the explanation (Bell, Urhahne, Schanze & Ploetzner, 
2010). Thus, the inquiry process uses involvement in learning to seek answers to questions while 
constructing new knowledge from experience. While adopting the strategies of the scientific 
inquiry process, students learn to communicate and defend their conclusions (National Research 
Council, 1996). The science inquiry-based learning process was applied to the design of the 
curriculum component of the FHC program as it would provide increased student motivation 
through hands on activities to provide a rationale for taking action. The science-inquiry process 






The approach to designing interventions and how behavioral theory is translated into 
practice is implicitly guided by a philosophy of nutrition education. The FHC program borrows 
its philosophy from SDT, which, as previously mentioned, proposes that achievement of goal-
directed behavior and, in turn, psychological development and well being are heavily dependent 
on the inherent need for autonomy, competence, and relatedness. Thus, program components are 
designed to support autonomy by providing positive feedback in situations where students feel 
responsible for their competent actions in order to foster motivation and self-regulation 
(Contento, 2011).  
In addition, during the needs assessment it was observed that some student participants 
may be potentially at higher-risk for obesity-related health consequences. In order to remain 
sensitive to this group of students, it became apparent that the focus of the curriculum needed to 
be on health rather than on weight. Therefore, weight as a variable of interest was not mentioned 
by program staff during the course of the study. This draws from the compensatory model 
described by Brickman and colleagues (1982), which states that individuals are not responsible 
for problems but are responsible for solutions (Contento, 2011). Thus, the approach of this study 
does not blame individuals but rather attributes health problems to the failures of the social 
environment and recognizes that these individuals are in need of empowerment and efficacy. 
 
Program components 
To achieve FHC study aims, current recommendations for program features were 
considered based on a review of the literature and the following program components were 
selected:  




• Scientific inquiry-based curriculum for students 
• Classroom wellness activities for students 
• Parental support 
 
STEP 4: TRANSLATING BEHAVIORAL THEORY INTO EDUCATIONAL AND 
SUPPORT OBJECTIVES 
Professional development 
 The main objective for creating teacher professional development sessions was to prepare 
teachers for implementing the FHC program, including teaching the FHC curriculum and 
engaging students in the classroom wellness activities. During the session, teachers would need 
to receive: (a) an overview of the FHC program, including the general time schedule and format 
of lessons being taught during regular school hours as science education; (b) adequate training in 
teaching the FHC lessons and leading classroom wellness activities (including brief 
demonstrations); and (c) FHC educational materials, including the curriculum binder and 
wellness policy manual. 
 
Scientific inquiry-based curriculum 
The primary educational objective was to develop and implement a science inquiry-based 
curriculum rooted in behavioral theory composed of main lessons to be taught during the autumn 
term and booster lessons to be taught during the spring term. The curriculum needed to be 
cognitively and developmentally appropriate, and complement standard science education units. 
It would address the quantity and nutritional quality of food and beverage choices, as well as 




Each lesson needed to be approximately 45 minutes long as this is the typical length of a class 
period. The main lessons were to be taught over a 10-12 week period at a rate of 2-3 lessons per 
week. The booster lessons were to be taught over a 4-week period at a rate of 1-2 lessons per 
week. 
 
Classroom wellness activities 
 The main objective was to provide environmental supports for action by developing a 
classroom Wellness Policy Manual that would help teachers implement the mandated New York 
City Department of Education Wellness Policy Guidelines in their classrooms. This included 
leading the classroom in twice daily bouts of physical activity and addressing the quality of food 
brought in for snacks and classroom celebrations during the intervention period.  
 
Parental supports 
 The primary objective was to develop parental support activities that would increase 
parental involvement in the FHC program in order to enhance the supportive environment at 
home since research shows that involving parents is a promising factor to program success 
(Sharma, 2006). Parents play a fundamental role in fostering children’s attitudes and values, and 
rewarding or reinforcing specific behaviors, thus a child’s health and well-being are enhanced by 
a home environment with engaged and skillful parenting that models, values, and encourages 
healthful eating habits and a physically active lifestyle (Kaplan et al., 2005). Studies and meta-
analyses found larger effects when weight gain prevention interventions included parental 
involvement (Stice et al., 2006; Katz et al., 2008). For these reasons, program staff consulted 




activity involving a family or parental component (Kaplan et al., 2005; Stice et al., 2006; Hingle 
et al., 2010; Zenzen & Kridli, 2009) in order to get ideas for engaging parents. Several methods 
emerged, including providing information that does not require a response (e.g. newsletters or tip 
sheets) sent home with the child or in the mail, invitations to parents and students to participate 
in intervention activities (e.g. family fun nights, workshops, health fairs), and communications 
directed at the child and/or parent meant to involve parents in intervention activities (e.g. “try 
this at home”). This study aimed to incorporate each of these methods to gain parent involvement 
in the intervention.  
 
STEP 5: TRANSLATING BEHAVIORAL THEORY INTO EDUCATIONAL 
STRATEGIES: A FOCUS ON ENHANCING MOTIVATION FOR ACTION 
 
Strategies for motivational objectives 
In order to enhance motivation to change using the chosen theoretical frameworks of 
SDT and SCT, “why-to” information needed to be embedded in the FHC curriculum that 
addressed some of the specific mediators that were chosen, namely outcome expectations, self-
efficacy and behavioral intention. Thus, it was decided that lessons would show the negative 
consequences of certain food and activity choices, both for the short- and long-term. Lessons 
would emphasize what happens inside the body and how this affects how students feel and 
perform when they make smart food and activity choices (eating more fruits and vegetables and 
getting more physical activity) versus choices that are not as good for us (eating sweetened 





In addition, it was decided that students would conduct self-assessments on their dietary 
and physical activity patterns and compare these to the recommendations in order to see where 
their choices need to be improved. Using national recommendation standards, it was decided that 
goals would include: eating at least 4 cups of fruits and vegetables per day; getting at least 60 
minutes of moderate- to- vigorous intensity physical activity per day; drinking no more than 8 
ounces of sweetened beverages a day; eating no more than 1 small size of a processed packaged 
snack a day; eating no more than 1 small item from fast food restaurants a day (plus healthier 
options); and engaging in no more than 2 hours of recreational screen time a day. 
Students would also be educated on their environment and how it can influence their food 
and activity choices. These strategies would hopefully help students develop a deeper 
understanding of the complex relationship between their biology, environment, and personal 
behaviors and serve as a meaningful rationale for why to make changes. The goal was to help 
children understand why making more healthful choices is personally relevant and that they have 
control over these choices, which could enhance their sense of personal agency to act. 
 
Strategies for action objectives 
In order to enhance and facilitate the ability to take action using the chosen theoretical 
frameworks of SDT and SCT, “how-to” information needed to be embedded in the FHC 
curriculum, as well. This would address another set of psychosocial mediators, namely self-
regulation or goal-setting skills, self-efficacy, and competence. Thus, it was decided that while 
students would receive the behavioral goals to aim for, they would set individual goals for 
themselves meaning they would decide what they wanted to aim for in order to further 




take to help meet food and activity goals but they would decide on their own what steps to take. 
This entire process was developed to increase autonomy and competence and, in turn, intrinsic 
motivation for action. 
• Step 5A: General educational objectives 
The specific psychosocial mediators and general educational objectives are provided in 
the table below. 
Potential	  Mediators	   General	  Educational	  Objectives	  
At	  the	  end	  of	  the	  sessions,	  students	  will	  be	  able	  to:	  
Outcome	  expectations	   • Articulate	  why	  maintaining	  energy	  balance	  is	  important;	  
• Demonstrate	  an	  understanding	  and	  appreciation	  of	  the	  
importance	  of	  eating	  a	  variety	  of	  fruits	  and	  vegetables	  (F&V)	  and	  
getting	  enough	  physical	  activity	  (PA);	  
• Demonstrate	  an	  increased	  awareness	  of	  health	  consequences	  
related	  to	  excessive	  consumption	  of	  sweetened	  beverages	  (SB),	  
processed	  packaged	  snacks	  (PPS),	  and	  fast	  food	  (FF),	  and	  
excessive	  time	  spent	  on	  recreational	  screen	  time	  (RST);	  
• Evaluate	  their	  own	  intake	  of	  F&V,	  PPS,	  and	  FF	  and	  time	  spent	  
doing	  PA	  and	  engaging	  in	  RST;	  
• Identify	  barriers	  to	  increasing	  intakes	  of	  F&V	  and	  engaging	  in	  PA,	  
and	  ways	  to	  overcome	  them;	  
• Express	  positive	  attitudes	  towards	  improving	  dietary	  and	  
physical	  activity	  behaviors.	  
	  
Self-­‐efficacy	   • Demonstrate	  increased	  self-­‐efficacy	  in	  eating	  more	  F&V	  and	  
eating	  	  fewer	  SB,	  PPS	  and	  FF;	  
• Demonstrate	  increased	  self-­‐efficacy	  in	  doing	  more	  daily	  PA	  and	  
spending	  less	  time	  engaging	  in	  RST	  time	  (sedentary	  behavior).	  
Intention	   • State	  intention	  to	  increase	  F&V	  intake	  and	  time	  spent	  engaging	  in	  
PA;	  
• State	  intention	  to	  decrease	  consumption	  of	  SB,	  PPS,	  and	  FF	  and	  
time	  spent	  engaging	  in	  RST.	  
Habit	  strength	   • Demonstrate	  application	  of	  strategies	  and	  overcoming	  of	  barriers	  
in	  achieving	  goals.	  
Knowledge	   • Explain	  the	  concept	  of	  energy	  balance;	  
• State	  the	  benefits	  of	  eating	  different	  colored	  F&V	  and	  why	  it	  is	  so	  
important;	  
• State	  how	  eating	  too	  many	  SB,	  PPS	  and	  FF	  impacts	  body	  systems	  




• State	  individual	  goals	  for	  each	  behavior;	  
• Demonstrate	  ability	  to	  monitor	  their	  progress	  in	  achieving	  goals.	  
Competence	   • Understand	  how	  the	  environment	  they	  live	  in	  influences	  their	  diet	  
and	  physical	  activity	  choices;	  
• Express	  an	  increased	  sense	  of	  choice	  and	  control	  for	  choosing	  




Autonomy	   • Analyze	  their	  current	  dietary	  and	  physical	  activity	  behaviors	  and	  
choose	  individual	  goals	  for	  each	  target	  behavior.	  
 
• Step 5B: Designing the educational plan: matrix format 










State benefits of 
eating F&V (helps 
our body make 
connections; helps 
us stay in energy 
balance; makes it 
easier to do what we 
want to do) 
 
State the reasons for 
eating a “rainbow of 
colors” 
 
State benefits of 
doing PA (energy; 
helps us stay in 
energy balance; 
helps build strong 
heart, lungs and 
muscles; improves 
sleep) 
Health benefits of behavior 
• “Eat the Rainbow” and “No Connections” puzzles 
• Group discusses scientific evidence for how eating F&V 
benefits our bodies and minds 
 
• Cards with specific benefits of different colors 
 
• Squat Jump experiment and how body responds to PA 
 
• Review the three levels of PA 
 
 




Describe risks to 
health from eating 
too few F&V and 
not engaging in 
enough PA 
 
Describe risks to 
eating too many SB, 
PPS and FF, and 




risk for above 
behaviors 
Self assessment; personalizing risk 
• Discuss how body and mind work less efficiently get none 
of benefits 
• Compare teaspoons of sugar in beverages and fat in fast 
food to maximum daily recommendation 
• Group activity: blood sugar simulation, clogged blood 
vessel simulation  
• Recall of own F&V intake and compare to recommendation 
• Recall of own PA levels and compare to recommendation 
Self-
efficacy/Barriers 
Identify barriers to 
eating F&V doing 
PA 
Overcoming barriers 






Propose ways to 
overcome barriers of 
above behaviors 
 
Describe ways in 
which eating F&V 
and doing PA can be 
easy  
• Group brainstorms ways to overcome barriers and make 
behaviors more easy to do 
Intention Evaluate pros and 
cons of eating more 
F&V and doing 
more PA 
 
Evaluate pros and 
cons of eating fewer 
SB, PPS, and FF and 
engaging in less 
RST 
 
State an intention to 
eat at east 4 cups of 
F&V a day 
 
State intention to do 
at least 60 minutes 
of PA a day 
 
State intention to 
drink less than 8 
ounces of SB a day 
 
State intention to eat 
no more than one 
small PPS a day 
 
State intention to eat 
no more than a small 
size FF item a day 
 
State intention to 
engage in no more 
than 2 hours of RST 
a day 
Values clarification and decisional balance 
• Review benefits of eating F&V and doing PA, and cons of 








• Individual worksheet to choose goal(s) 
Knowledge Express an 
understanding of 
nutrition and PA 
concepts 
• Class discussion to review what has been learned 




• Student worksheet of individual action plans and write 
value statements of what they want to be better at and why 
• Students express situations of successfully monitoring 
goal(s) during follow-up 




meeting goal(s) help 
them be better at 
what they enjoy 
doing 
meeting goal(s) and share with peers why it’s important 
Competence Evaluate ability to 
reach behavioral 
goal(s) 
• Students share ways they have overcome barriers and 
successfully met goal(s) 
Autonomy  • Express a personalization of why goal(s) are important and 
how they feel since following goal(s) 
 
• Step 5C: Educational plan 
18 FHC main lessons and 5 FHC booster lessons were designed and developed to be taught 
in fifth grade classrooms by fifth grade teachers. Each had a lesson title and followed a typical 
lesson plan format with subheadings: aim, objectives, procedures, etc. Lessons were designed to 
provide pertinent information about nutrition and physical activity, help students make this 
information personally relevant, teach skills to set goals based on analyzing their current 
behaviors and monitor successes and challenges in reaching goals, and to instill a sense of 
confidence in their ability to follow through with food and activity goals over the long term.   
  
Activities to address wellness support objectives 
Classroom wellness supports needed to be provided to help facilitate action. Research 
was done on physical activity programs already used by schools to increase activity done in the 
classroom. It was concluded that Move-To-Improve (MTI), a classroom-based physical activity 
program designed by the New York City Department of Education (DOE) and the New York 
City Department of Health and Mental Hygiene (DOHMH) to increase physical activity among 
elementary school students in grades k-5, would be an appropriate choice. MTI uses short, 
structured activities that integrate grade-level academic concepts and physical activity in a 10-




Standards. MTI can be used to supplement existing physical education programs and help 
schools meet the New York State Education Department mandate of 120 minutes of physical 
education per week. A simplified version was adapted and corresponding instructions were 
incorporated into the FHC Wellness Manual (New York City Department of Education, 2013). 
To address classroom food guidelines already recommended by the state-wide wellness 
policy, a stoplight system of green, yellow, and red choices for foods in the classroom was to be 
used. These guidelines would present specific food items approved for classroom snacks and 
celebrations, which would make how-to decisions easy and explicit.  
 
Activities to address parental support objectives 
Program staff discussed possible ideas for involving parents with an expert who has had 
over a decade of experience working with parents in public elementary schools. Several ideas or 
themes emerged and two were selected: newsletters and parent/family night(s). Newsletter were 
to be designed to address each of the target behaviors. Each would contain relevant information 
and be characterized by simple messages on recommendations and motivational tips to be sent 
home with students and completed together with their families. Each newsletter would also 
contain a section for students to complete, called “Student Science Corner”, a family challenge 
activity related to the health behavior, called “Family Fun Challenge”, and a section just for 
parents, called “Adult Corner”, with facts about the newsletter topic and a recipe. Newsletters 
would be provided in English and Spanish. 
Parent night events would be planned in order to bring parents to the school with their 
children to engage in activities that would increase their nutrition knowledge and encourage 




invitations for their parents. At the event, a chef would demonstrate how to cook a culturally 
appropriate meal that parents and children would then eat together.  
 
 
STEP 6: PLANNING THE EVALUATION FOR THEORY-BASED NUTRITION 
EDUCATION  
Step 6 of the DESIGN System, which describes the planning of both a process and 
outcome evaluation for the FHC program, applies to the formative year of the study that was 
held during the 2011-2012 school year. The methods, results, and discussion sections presented 
in subsequent chapters pertain to this formative year of research and present data for the 
formative evaluation of the FHC program. 
 
Planning the Process Evaluation 
A process evaluation plan was developed to find out about the learning experience of 
both the teachers and students involved in the FHC program in order to improve program design, 
fidelity, implementation, reception, satisfaction, materials, data collection procedures, and to 
address barriers to implementation. Process evaluation components were selected based on 
previously used models, namely those by Baranowski and Jago (2005) and Lee (2013), and 
included three major parts: teacher training, teacher implementation, and student reception of 
program. Program staff would need to develop several process evaluation instruments to collect 
data within these three domains, including a professional development evaluation survey for 
each session, lesson observation forms for each lesson, a weekly teacher feedback form, a 




survey, a teacher post-survey, a student interview script, a teacher interview script, and parent 
newsletter return-slips. The process evaluation instruments developed for FHC are detailed 
further in the next chapter. 
 
Planning the Outcome Evaluation 
 An outcome evaluation was planned to clarify the outcomes that would be evaluated, 
specify the data collection methods, and design and test the instruments for measuring program 
effectiveness. Program staff would develop several outcome evaluation instruments, including an 
anthropometric protocol for measuring pre- and post-height, weight, and percent body fat, and a 
behavior survey instrument for assessing changes in the targeted behaviors and theory-based 
psychosocial variables. A body composition measurement session would be piloted in Pilot 
School A and Pilot School B to test equipment and procedures of the measurement protocol. 
Please refer to Figure 2 for the FHC conceptual model that shows the posited relationship 
between process evaluation components and outcome evaluation components. A detailed 
description of instruments developed for the outcome evaluation of FHC is provided in the next 
chapter. 
Several measures would be taken to assure the appropriateness, validity, and reliability of 
the behavioral instrument survey. Content validity would be established via lunchroom 
observation and 24-hour recalls done on fifth graders. Program staff planned to refer and rely on 
already validated instruments to guide development of question content and language. To ensure 
that students understand the behavioral instrument questions, cognitive testing would be 
conducted on fifth grade children. Further measures to validate survey instrument content would 




activity behaviors in children. Questions would then be revised and finalized based on the results 
of these tests and expert feedback. The behavioral survey instrument would also be tested for 
internal consistency to ensure reliability and strengthen generalizability. 
 
Pilot and formative study 
The following section outlines the development of the FHC program. The development 
of FHC activities was done over a two-year period. First, the program was piloted in one NYC 
public elementary school (4 fifth grade classrooms) located in Central Harlem over the course of 
a 3-month period from April through June during the 2010-2011 school year. The pilot study was 
designed to be long enough for staff to experience the challenges of implementing procedures 
within the school environment and for participating teachers to experience the intervention 
enough to form opinions and provide feedback, but not necessarily for the full duration of the 
main effectiveness trial. Changes made during the pilot study were then applied to the formative 
year of research. 
Next, the formative study was conducted in two NYC public elementary schools (10 fifth 
grade classrooms) located in Central Harlem (same as pilot school) and the Upper West Side 
over the course of a 10-month period from September 2011 through June 2012. The formative 
study provided more extensive interaction between program staff and school administration in 
order to revise program components and conduct a preliminary evaluation. Methods applied to 







Methods for the Formative Evaluation 
 
The previous chapter summarized the application of the DESIGN System to the design, 
development, and evaluation planning of an obesity prevention intervention, Food, Health & 
Choices (FHC). This chapter describes the methods of collecting data for the formative 
evaluation study of FHC, which is comprised of two parts, a process evaluation and an outcome 
evaluation. The formative evaluation was designed to report on specific aspects of process and 
outcome from the formative year of research used to inform the full intervention year of research 
and to identify the changes that need to be made, whereby improving the quality and 
appropriateness of study instruments and procedures, process components related to 
implementation, and potential program effectiveness on student outcomes. The purpose was not 
to draw conclusions about the effectiveness of this school-based program for reducing or 
preventing obesity risk in a fifth grade sample population. 
The study’s design, context and recruitment, instrument development, intervention 
components and educational materials used, intervention and data collection timeline, data 




FHC was developed to increase healthy eating habits and physical activity for fifth grade 
students in order to improve current health outcomes and curb future obesity-risk development. 




intervention for the full trial, including recruitment procedures, development of training 
protocols, selection of outcome measures, scheduling and logistics, development of the two 
intervention components separately, and their integration. A specific aim was to improve the 
implementation of study components and the sensitivity and appropriateness of study 
instruments in order to potentially establish stronger links to study outcomes. This study also 
served to establish the feasibility of implementation and data collection procedures within the 
study context. All assessments tools and measurement protocols outlined below were designed as 
part of the FHC program. 
For the process evaluation, descriptive data were collected to look at and evaluate aspects 
of program implementation and process, and were based on the model used by Lee et al. (2013), 
modified from the models of Baranowski & Stables (2000) and Baranowski & Jago (2005). For 
the outcome evaluation, a pretest-posttest design was utilized to determine study impacts on 
outcomes, including anthropometric measurements, targeted health-related behaviors, and 
targeted theory-based psychosocial mediators of behavior change. All quantitative data 
assessments and instruments developed were designed as part of the FHC program.  
The formative year of study occurred during the 2011-2012 school year over the course 
of a 10-month period using fifth grade students (n=228) and teachers (n=14) from two NYC 
public elementary schools (10 classrooms). Pre- and post-survey data and anthropometric 
measurements were collected first in September 2011 and then in June 2012, respectively.  
The FHC study was funded by the United States Department of Agriculture. The study 
received Institutional Review Board (IRB) approval from Teachers College Columbia University 




City Departments of Education (Office of School Food and Office of Science and Health) were 






Overarching question: What can we learn from this formative evaluation about ways to improve 
the quality and feasibility of program implementation and the appropriateness of study 
instruments and procedures?  
 
A. Process Evaluation 
1. Were the teachers ready to implement the program? 
a. To what extent were professional development sessions delivered as planned? 
b. To what extent was on-going teacher support delivered as planned? 
2. Was the program implemented as planned? 
a. To what extent was the curriculum component delivered as planned? 
b. To what extent was the wellness component delivered as planned? 
c. To what extent were parental supports (including newsletters and school events) 
delivered as planned? 
d. What were facilitators and barriers to teacher implementation? 
3. What were some external factors that might have affected implementation? 
a. Were there any teacher characteristics associated with implementation? 
b. What were teachers’ perceptions about the program? 
c. To what extent were teachers satisfied with the program? 
4. Did students receive FHC as planned? 
a. To what extent were students engaged in curriculum and wellness components?  




c. To what extent were students satisfied with curriculum and wellness components? 
5. What recommendations for intervention improvement were generated by this process 
evaluation? 
a. For the curriculum component? 
b. For the wellness component? 
6. Were data collection procedures efficient and appropriate for the school-based context? 
 
B.  Outcome Evaluation 
1. Were evaluation instruments appropriate to measure FHC outcomes? 
2. What was the impact of the formative stage of the FHC intervention on: 
a. weight-related parameters of mean body mass index (BMI) and percent body fat 
(%BF)? 
b. targeted behaviors of increasing fruit and vegetable consumption and physical 
activity, and decreasing sweetened beverage, processed packaged snack, fast food 
consumption and sedentary behaviors? 













































































































































































































































































































































































































































































































































































































































































Two New York City public elementary schools, School A (recruited first) and School B 
(recruited second) were recruited for the 2011-2012 school year as a convenience sample 
because of their close proximity and accessibility to Teachers College Columbia University. A 
third school, Formative School C (referred to as School C) was also recruited and agreed to 
participate, but dropped out of the study prior to the start of the intervention. Power for the study 
sample size was not calculated for this developmental phase of the intervention since program 
effectiveness was not of concern as an evaluation outcome and no control schools were used.  
School principals agreed to have their fifth grade teachers and students participate in the 
formative year of the intervention program. All fifth grade children and teachers from 
participating classrooms were welcomed to participate and were exposed to the intervention. 
Parents, or legal-guardians, received consent forms either in-person or by having students take 
consent forms home asking for their permission for their child’s measurements to be taken and 
used by the study. Parents were able to indicate consent and were instructed to return consent 
forms with their children to school to be given directly to FHC staff. Consent forms were 
collected and kept by the Principal Investigator of the study.  
Student participants were, for the most part, minority children between the ages of 10 and 
11 years. Available statistics from the New York City Department of Education for the 2010-
2011 school year for School A and School B combined show that about 19.5% of study 
participants were African American and about 68.5% were Hispanic. Male and females were 
evenly distributed (50.7% boys). 78.5% were eligible for free lunch, suggesting lower-income 




For children to be included, active consent from parents (or legal guardians) was required. 
Anthropometric data were only included for student participants whose parents provided written 
consent. Data for students whose parents did not provide their consent were not reported and 
were excluded from the study. There were no other exclusion criteria applied to the study, 
This study provides data from the formative stage of the intervention, collected during the 
formative year of research (2011-2012). All students and teachers participating in the formative 
stage received the intervention components. Formative evaluation data, however, are presented 
for the 52 students who had both pre- and post-anthropometric measurement data and the 66 
students who had both pre- and post-behavior survey instruments. This study does not present 
data for students who were missing either pre-data or post-data for one of the measures or whose 
parents did not give active consent for their child’s anthropometric data to be used.  
 
Recruitment 
 A total of three schools were recruited for the formative year, School A (6 classes; 9 
teachers), School B (4 classes; 5 teachers), and School C (4 classes; 6 teachers). All were chosen 
as a convenience sample due to their close proximity to Teachers College Columbia University. 
For each, the school principal was first contacted and provided with details about the program 
and informed that the intervention would last through the course of the school year. Prior to the 
start of the intervention, classroom teachers were clearly informed that they could withdraw from 
participation at any point during the intervention. School A and School B were recruited during 
the summer of 2011 in order to begin the intervention at the start of the school year in September. 




Drop out rate for the intervention was high. A week following the pre-intervention 
professional development session, School C withdrew from the intervention. Initiation of a new 
school Principal occurred around the same time that the pre-intervention professional 
development session was held for this school. The new principal contacted the FHC project 
manager to announce their withdrawal. When asked for the reason(s), the principal stated that the 
teachers were already overwhelmed with material to cover for the year and did not have enough 
time to commit to this program. 
Approximately one third of the way through the intervention, 5 out of 12 participating 
classrooms withdrew. These classrooms were all from School A and all stated that there reason 
for dropping out was to return to the regular fifth grade science unit. Only one teacher from this 
school completed all 23 FHC lessons.  
In School B, 1 out of 4 classrooms withdrew mid-way through the intervention due to 
students’ behavioral issues that the teacher felt made the classroom environment non-conducive 
towards constructive learning. Thus, a total of 4 out of the 12 classrooms that started the FHC 
intervention completed the program as designed. The following flow chart shows the overall 


























3 Schools recruited (n=329) 
School A (6 classes; 9 teachers) 
 
School B (4 classes; 5 teachers) 
 
School C (4 classes; 6 teachers) 
Pre-data collected 
(n=228) 
- 2 schools 
- 10 classes 
- 14 teachers 
School C drops out at 
pre-intervention 
- 4 classes 
- 6 teachers 
• Administrative 
turnover 
• Time constraints 
 
5 Classes 
Drop outs from School A 
after 3 months 
- 5 classes 
- 7 teachers 
• Time constraints 




- 4 Classes 
Drop out from School 
B after 4 ½ months 
- 1 class 




































During the first mid-intervention professional development session, participating teachers 
from School B expressed concern about implementing FHC lessons, namely attributed to lack of 
knowledge in content and increased burden on the teaching schedule. Teachers also expressed 
concern about the length of each lesson, which they felt did not provide some students with 
ample time and opportunity to grasp key information. Because this could potentially compromise 
program fidelity, it was decided that trained staff, referred to as FHC implementation 
coordinators, would take over lesson instruction in the classroom, with teachers encouraged to 
continue to participate and engage students during lessons in a supportive role. 
 
Program Components 
 The following section follows the conceptual model (Figure 2) for the formative 
evaluation of FHC. The FHC intervention consisted of the development of four components 
(classroom curriculum, classroom-enforced wellness policy supports, and parental supports) and 
corresponding measurement instruments for both process and outcome evaluations. The 
curriculum component addressed the quantity and nutritional quality of food and beverage 
choices as well as time spent doing physical activity and engaging in sedentary 
behavior/recreational screen time. The wellness component provided guidance for increasing 
time spent doing physical activity in the classroom and changing the quality of food brought in 
for snacks and classroom celebrations in accordance with the state-wide mandated Wellness 
Policy for Schools. The parental supports aimed to educate and involve parents in FHC 
components in order to enhance the supportive environment for students. The process and 
outcome evaluation instruments were developed to measure various aspects of intervention 




The development of the first three components (curriculum, wellness, and parental 
supports) was described in Chapter 3.  The resulting components and their implementation are 
described below. Process and outcome instrument development will then be described under 
process evaluation components and outcome evaluation components, respectively.   
 
Description of Program Components 
Curriculum component 
The objective was to develop and implement an innovative curriculum aimed at 
influencing students’ food and activity behaviors and, ultimately, reduce the risk of childhood 
obesity risk in fifth grade children. The FHC curriculum combines inquiry-based learning with 
strategies rooted in behavioral theory and was designed to be cognitively and developmentally 
appropriate, and complement standard science education units. The curriculum consisted of 18 
classroom lessons and 5 booster lessons developed to improve eating behaviors and physical 
activity patterns.  Each lesson was designed to be approximately 45 minutes long. The first 18 
lessons were to be taught over a 10-12 week period at a rate of 2-3 lessons per week. The 5 
booster lessons were to be taught over a 4-week period at a rate of 1-2 lessons per week. 
The 18 FHC main lessons were taught over a 3-month, 12-week period from January to 
March 2012 and the 5 FHC booster lessons were taught during a 1-month, 4-week period in May 
2012. Lessons were to be teacher-led with in-classroom support being provided by one of the 





Table 4-1. FHC Main Lessons      
FHC Main Question: How can we use the science we learn to make choices so we can be stronger, smarter, 
and more active? 
UNIT AND TITLE UNIT AIM 
UNIT 1: Becoming Health Scientists 
Unit Question: Why is it important to make healthful choices to help our bodies do what we want them to be 
able to do? 
Lesson 1 – Science and Health To learn about being a health scientist, to participate in 
a simple muscle fatigue activity and to begin to 
understand the QuESTA Learning Cycle. 
Lesson 2 – What We Think and Do To investigate how important the different aspects of 
health are in our lives. 
Lesson 3 – Steady State To understand the importance of balancing the energy 
we put into our bodies from food with the energy we 
use for physical activity and body functions. 
Lesson 4 – Balancing Act To explore why maintaining energy balance in our 
current food environment is challenging and to think 
about why energy balance is important. 
UNIT 2: Glowing and Growing 
Unit Question: Why are fruits and vegetables important and how can we get enough so we can glow and 
grow? 
Lesson 5 – Dazzling Fruits and Vegetables To discover why fruits and vegetables are good for our 
health and to explore how various colored fruits and 
vegetables help different parts of the body. 
Lesson 6 – Assessing Our Fruit and Vegetable 
Intake 
 
To accurately assess typical daily dietary intake of 
fruits and vegetables and compare to the recommended 
intake. 
Lesson 7 – Increasing Fruit and Vegetable Intake To create an action plan for how to meet the 
recommendation of having at least four total cups of 
fruits and vegetables each day. 
UNIT 3: Fueling Vs. Filling 
Unit Question: How can we make our beverage and snack choices fuel our bodies and not just fill our 
bodies? 
Lesson 8 – Drink to Refresh To investigate why it is important to drink fewer 
sweetened beverages. 
Lesson 9 – Fast Food Smarts To learn why it is important to not eat too much fast 
food and to understand what it means to fuel vs. just 
fill our bodies. 
Lesson 10 – Small Sizing Snacks To learn why to have small sizes of foods such as 
candy, chips, and baked goods and how mindful eating 
can help us enjoy smaller portions. 
Lesson 11 – Assessing Our Intake To assess daily dietary intake of sweetened beverages, 
processed packaged snacks, and fast food, and compare 
intake to the recommended maximums for these foods. 
Lesson 12 – Smart Snack Action Plans To create an action plan for how to reduce the intake of 
fill foods (sweetened beverages, processed packaged 
snacks, and fast food). 
UNIT 4: Moving and Grooving 




Lesson 13 – Why Move More To understand why and how participating in physical 
activity is good for every part of our bodies, from our 
brains to our toes. 
Lesson 14 – Assessing What We Do To assess our current levels of physical activity and 
recreational screen time, and compare to 
recommendations. 
Lesson 15 – Action Plans for Moving More To create an action plan for how to meet the physical 
activity recommendations. 
UNIT 5: Succeeding and Sharing 
Unit Question: How can we make changes so that we can succeed and be able to do all that we want to be 
able to do? 
Lesson 16 – Sharing Triumphs and Challenges To understand what makes us successful in our goals 
and how to overcome barriers. 
Lesson 17 – Continuing to Change To reflect on our physical activity action plan and 
synthesize what we learned. 




Table 4-2. FHC Booster Lessons 
UNIT 6: Booster Lessons  
Lesson B1 – Start Your Day Real To understand what it means to “eat real” and learn 
how to jumpstart our day with real food. 
Lesson B2 – Move to Re-Energize and Re-Focus To understand that physical activity and healthy 
eating work together to keep us healthy, energized, 
and focused. 
Lesson B3 – Eat Real: The Many Parts of Plants To discover that eating the many parts of plants is a 
special way to eat real. 
Lesson B4 – Eat Real: Snacks To investigate food labels and compare the nutrition 
facts and ingredients in minimally processed, 
somewhat processed, and very processed foods. 
Lesson B5 – Drink Real Too To learn how to drink more “real” for bone health. 
 
 
The FHC curriculum utilizes science-inquiry learning and was designed as a replacement 
for the standard NYC fifth grade science units on “The Nature of Science” and “Food and 
Nutrition”. A scientific method of inquiry used in the Choice, Control, and Change program, 
called the QuESTA Learning Cycle, was used to frame the inquiry process of learning. The five 
phases of the cycle are: Questioning, Experimenting, Searching, Theorizing, and Applying to 




the area of study, and develop and refine meaningful questions to guide further inquiry. They 
also share their current conceptions about the topic to address any potential misconceptions. In 
the Experimenting phase, students plan and conduct experiments to answer the questions within 
the area of study. Thus, students identify problems, state hypotheses and select methods, display 
results and draw conclusions from these experiments to further their knowledge. The Searching 
phase involves seeking out other information already known about their topic through readings 
provided in the lessons, researching in the library or on the computer, and interviewing people. 
In the Theorizing phase, students use thoughtful reflection to synthesize what they have learned 
in the previous phases and develop their own theories and constructs about how the world works. 
Thus, students develop skills that enable them to articulate theories, give evidence to support 
their arguments, and appropriately challenge the theories of others. In Applying to Life, students 
apply the new constructs and processes they learned throughout the unit to decisions and actions 
they make each day. Students develop new questions to continue their exploration in the area of 
study. 
The five phases of QuESTA appear throughout lessons but not every lesson incorporates 
each phase. This was done to help guide students through the learning process without 
overwhelming them. The first half of the lessons contain more Questioning, Experimenting, and 
Searching while later lessons are characterized more by the Theorizing and Applying to Life 
phases. Each procedural step in the lesson plan shows which phase of QuESTA is being applied. 
In addition, the appropriate phase appears at the top of each student activity sheet. 
 Each FHC unit has an underlying question. The Unit Questions, taken collectively, serve 
to answer the main FHC Question, “How can we use the science we learn to make choices so we 




more complex question reiterates the inquiry process and guides students towards developing 
more sophisticated and meaningful answers to the main FHC Question. 
 
Wellness component 
The aim of the wellness component was to help teachers implement the NYC DOE 
Wellness Policy by providing activities that support classroom exercise as well as food 
guidelines for classroom snacks and celebrations. The wellness supports adapted activities from 
the Move-to-Improve program (MTI), a program widely-used by NYC DOE teachers that 
provides a structured system of physical activity in the classroom incorporating aerobic fitness, 
flexibility, and muscular fitness (strength and endurance), and tips for including all students in 
bouts of physical activity in the classroom. MTI encourages 10-minute bouts of physical activity 
in the classroom following their structured educational lessons. 
The FHC Wellness Manual was designed to provide teachers with tools to establish a 
classroom environment where healthful food and activity choices are the norm. A color copy of 
the FHC snack guidelines poster was provided to each classroom and an 81/2 x 11 inch version 
was given to each student. The student version was a double-sided sheet with the guidelines in 
English on one side and in Spanish on the other side. A traffic light theme was used to show 
students “green” choices (bring often), “yellow” choices (bring sometimes), and “red” choices 
(please do not bring these items). Each color contains a specific list of food and/or beverage 
items. The three sections are ranked by color, with the green box at the top of the page, yellow 
box in the middle of the page, and red box at the bottom of the page. 
The Move-to-Improve section of the manual provided a general resource explaining the 




learning into its structured activities. For example, teachers ask a true/false question. If the 
answer is true, students should do one of two kinds of physical activity. If the answer is false, 
students are to do the other physical activity. Ten MTI activities were selected plus five extra, 
easier activities, were included.  Teachers also received sample weekly schedules incorporating 
combinations of the MTI activities to execute during the week. Teachers were encouraged to 
tweak schedules to fit the style and tastes of students and to have use the MTI weekly schedules 
to add 10-minute bouts of physical activity twice daily for a total of 20 minutes per day or 100 




FHC newsletters, collectively called “Recipe for Your Child’s Health”, were designed to 
address each of the targeted behaviors (fruits and vegetables, sweetened beverages, processed 
packaged snacks, and fast food). Physical activity and sedentary behaviors were combined into a 
single newsletter. Three newsletters were distributed during the course of the intervention: fruits 
and vegetables, physical activity and sweetened beverages. These newsletters were distributed to 
all students and they were instructed to take them home and complete them with their parents. 
Each contained recommendations for the specific behavior, tips for how to achieve the goal or 
recommendation for that behavior, a section called “Family Fun Challenge” and another called 
“Student Science Corner”. The physical activity and sweetened beverage newsletters contained a 
tear-off return slip for parents indicating level of completion of the newsletter. Students who 




activity-related prize (e.g. reusable water bottle, apples and apple cutter). All of newsletter 
content, including the return-slip, was provided in both English and Spanish. 
To further involve parents, program staff members were present during the parent teacher 
conferences at School B. The implementation coordinators and other research staff prepared and 
set up an informational booth called “Science-on-the-Go”, displaying the recommendation for 
sugar sweetened beverages (no more than 8 teaspoons a day), which were recently taught in the 
curriculum, and various beverage bottles. A cup was filled with 8 teaspoons of sugar to represent 
the maximum amount of sugar per day that is recommended for 9-11 year olds. Staff then asked 
families to guess how many teaspoons of sugar they thought were in each of the beverage bottles 
displayed. 
On one side of the booth, cold water pitchers were offered that had either lemon wedges 
or orange slices to flavor the water, aiming to send the message that drinking water can be 
refreshing and tasty. Students and their siblings were able to use fruit-shaped stamps to place 
stamps on a piece of paper indicating which flavor of water they tried and liked best. These half-
sheets of paper were entered into a raffle. The raffle prizes (2 different sets of family-pack 
reusable water bottles) were displayed at the booth. There were two winners. One of the 
implementation coordinators gave the prizes to each student winner during school the following 
week. 
A flyer was handed out to all families who stopped by the booth or ones sitting and 
waiting in the hallway that contained motivational messages about why to drink fewer sweetened 
beverages and tips for how to drink fewer sweetened beverages. All materials for the event were 
provided in English and in Spanish. A Spanish-speaking research staff member was present to 




In addition to newsletters and planned events, FHC lessons were designed to periodically 
remind students to share what they learned with their parents and families. FHC Booster lessons 
contained food and beverage sampling, and encouraged students to create similar recipes at home 
by providing blank recipe cards for all foods made and sampled in the classroom during the 
lesson. 
 
Process evaluation components and instruments 
As seen in the conceptual model developed for the FHC formative evaluation (Figure 2), 
the process evaluation was comprised of three major components: teacher professional 
development (PD), teacher implementation, and student reception. Teacher professional 
development included professional development workshops and on-going support, which was 
provided directly by FHC program staff.  
 
Teacher professional development sessions were planned and held prior to the start of the 
intervention (pre-intervention) and mid-way through the intervention period (mid-intervention). 
The pre-intervention PD was considered necessary to orient teachers to the aims of the FHC 
program and to feel ready to implement the program curriculum and wellness components in the 
classroom. All 12 teachers from School A and School B attended and received the pre-
intervention session, which was held at the respective schools during a teacher prep period/lunch 
period. Only teachers from School B received the mid-intervention session, which was held 
during a prep and lunch period. 
The purpose of the pre-intervention session was to introduce the program, describe the 




procedures, and ensure the on-going support they were to receive throughout the program. At the 
beginning of the session, each teacher received a FHC Teacher Guide, which included the FHC 
curriculum lesson plans (18 lessons) and the FHC Wellness Manual. The teacher guide contained 
an overview of the curriculum (Units 1-5), lesson plans for each lesson (18 total), teacher notes, 
experiment sheets, and lesson resources to help familiarize teachers with pertinent background 
and detailed instructions for activities, and the student packet containing all activity sheets for 
students. The wellness manual contained an introduction to the wellness policy, instructions and 
diagrams for the classroom physical activity (adapted from the Move-to-Improve program), and 
copies of the FHC snack guidelines to be given to each student to take home with a letter 
introducing the parents to the classroom wellness component. During the approximately two-
hour session, teachers were also able to observe and participate in some of the lesson and 
wellness activities and trained in teaching these components. 
During the pre-intervention PD session, FHC program staff explained other study 
processes to teachers. To monitor teacher delivery of the program and student reception, on-
going teacher support was provided through the course of the intervention via regular 
observations by curriculum and wellness implementation coordinators of FHC lessons being 
taught in the classroom by teachers. The purpose of these visits was to observe and assist with 
classroom lessons and wellness-support activities. In addition, scheduled weekly meetings were 
planned with each participating teacher to get feedback on both curriculum and wellness 
components. These one-on-one sessions with both the curriculum and wellness implementation 
coordinators would track progress of implementation and address any issues of concern, answer 




The purpose of the mid-intervention sessions were to get feedback on program 
implementation thus far, discuss successes and barriers to implementation, address issues of 
concern, obtain suggestions for program improvement and provide on-going support. Lunch or 
refreshments and/or monetary compensation and/or gift bags were provided. The mid-
intervention PD sessions was only held for teachers from School B. All five teachers from 
School B attended the mid-intervention session, which was held for approximately one and a half 
hours (teacher lunch period plus a prep period). 
Teacher implementation encompassed how teachers actually implemented the FHC 
program in their classrooms and was made up of level of completion and program fidelity, or 
faithfulness. Student reception refers to how students actually received the program, and was 
comprised of student engagement, classroom management, and student satisfaction with the 
program. Student engagement refers to student’s level of engagement in classroom-related 
activities. Classroom management refers to how well teachers were able to control the classroom 
process during program implementation under the assumption that, regardless of teacher fidelity 
or faithfulness, students in well-controlled classroom environments were more likely to receive 
the program as planned. Student satisfaction refers to how well students liked program activities. 
Teacher characteristics included age, total years of teaching and degree of professional 
development attendance. This sub-component also refers to teachers’ perceptions on the quality 
of the FHC program and teacher satisfaction with implementing the curriculum and wellness 
activities. Collectively, these were referred to as teacher external factors. 
Barriers referred to any obstacles faced by teachers while trying to implement program 




influence how the program was implemented. These were beyond the scope of this study but 
appear in the conceptual model nevertheless due to their importance as influencers. 
Data was collected in participating schools specifically to conduct a process evaluation to 
address FHC process components and assess the extent to which the intervention was delivered 
and received as intended. By monitoring the delivery of key intervention components and 
providing timely feedback to the intervention staff, process evaluation data helped ensure fidelity 
of intervention delivery as well as program satisfaction and generated recommendations for 
program improvement. Monitoring and providing feedback were important for adequate 
implementation of intervention components and to make improvements to all program 
components. 
Eleven instruments were developed to obtain data for the process evaluation: professional 
development evaluation survey, lesson observation forms, weekly teacher feedback form, weekly 
wellness checklist, student unit summary sheets, student post-survey, teacher post-survey, 
student interview script, a teacher interview script, parent newsletter return-slips, and Science-
on-the-Go raffle slips. All reported data measures are from the formative year of research and are 
described below. 
Professional development evaluation survey 
A one-page, Likert-type questionnaire was developed to evaluate each of the professional 
development sessions. The questionnaire covered five categories: (1) FHC curriculum overview: 
Introduction and FHC concepts; (2) Curriculum activities; (3) Curriculum materials; (4) Overall 
evaluation of the professional development session; and (5) Comments. Numbers 1 through 3 
had the same sub-questions, asking for rating on “clarity,” “held your attention,” “provided you 




number 4, sub-scales included “quality of presentation,” “organization of day,” and “length of 
the session.”  The comments section was open-ended in response style. Response options had a 5 
ranking system, from “poor” to “not so good,” “satisfactory,” “good,” “excellent,” and “N/A” 
( not applicable). The professional development evaluation survey was e-mailed to teachers 
using SurveyMonkey.com approximately 1-2 days following professional development sessions 
and took approximately 10 minutes to fill out. The pre-intervention PD evaluation survey can be 
found in Appendix B. 
Lesson observation forms 
Implementation coordinators observing teachers in the classroom completed a one-page 
lesson observation form, which was adopted from the C3 classroom observation form developed 
at Teachers College Columbia University (Contento et al., 2010). A separate form was created 
for each lesson highlighting the aims and procedures within that particular lesson. This form was 
completed as often as possible during and immediately following taught lessons.  
This form was designed to measure lesson completion, or what portion of the lesson was 
completed. To carefully examine lesson completion, the form contained a checklist of each 
procedural step for a lesson so that an observer could place a checkmark if a step was covered 
during the session. If there was any augmentation of a procedure, the observer could indicate so 
as a note right next to that particular procedure. There was ample space provided for written 
notes. This form also included three other categories: (1) faithfulness to curriculum — whether 
or not teachers altered the sequence of lessons in the curriculum, omitted materials, inserted 
materials, or had replaced authentic assessments with conventional tests; (2) student engagement; 
and (3) classroom process — whether or not there were any problems in terms of classroom 




quantitative scale system and qualitative open-ended field notes section. A separate form was 
created for each of the 18 FHC Main lessons each of the 5 FHC Booster lessons. 
For the faithfulness to the curriculum scale, the total score was 5 and one point was 
deducted for alteration, omission, or replacement of the original material. Therefore, the scale 
ranged from 1 to 5.  
For the student engagement scale, there were 4 response options: “uninterested,” 
“few/some involved,” “most of them involved,” and “all actively involved,” with scores ranging 
from 1 to 4, respectively. Space was provided for the observer to explain his or her choice.  
For the classroom process scale, there were three response options: “major problems,” 
“minor problems,” and “no problems”, with scores ranging from 1 to 3, respectively. Again, a 
space was provided for the observer to explain his or her choice. Observers could write other 
notes related to activities, unusual events that happened during the class, and so on, at the bottom 
of the observation form. Please see a sample of the Lesson Observation Form in Appendix C. 
Weekly teacher feedback forms 
A weekly feedback form was developed for implementation coordinator to complete 
during a weekly meeting with the teacher. The purpose of the weekly feedback form was to get 
feedback from teachers on program implementation and to provide general on-going support 
throughout the curriculum portion of the intervention. A separate form was designed for each 
lesson so that implementation coordinators could fill out more than one form per meeting per 
week. All responses were open ended in style. Teachers were asked what they thought the 
students got from each procedural step in the lesson and what challenges were faced, if any. A 
list of procedural steps from that lesson was provided. Teachers were asked what they thought of 




anything, what was their overall satisfaction with teaching the lesson, whether they recommend 
any changes be made to improve the lesson, and whether they had any questions or concerns 
about the upcoming lesson. Please see a sample of the Weekly Teacher Feedback form in 
Appendix D.  
 
Weekly wellness checklist 
In addition to the weekly feedback form for lessons, a weekly checklist was designed for 
the wellness component. The purpose of the checklist was to get feedback and monitor fidelity to 
the wellness component, and also to provide on-going support. The checklist contained three 
parts. The first part, titled “Move-to-Improve”, showed a simple table with “Morning Activity” 
and “Afternoon Activity” written along the horizontal and each day of the school week written 
vertically along the top (Monday through Friday). For each day of the week, teachers were 
instructed to mark their degree of completion for an MTI activity for that day for both the 
morning activity and afternoon activity by checking one of four boxes (“Yes”, “Partial”, “No”, 
“Other”) and write any comments. The second part, titled “Classroom Food Log”, had rows for 
each day of the school week (Monday through Friday) along the horizontal. Here, teachers could 
check a box if there was no food in the classroom that day. One vertical column read “Eating 
Occasion”, where teachers could check one of four boxes (“Special occasion”, “Meal”, “Snack”, 
“Reward”). A second column titled “Details” instructed teachers to list all foods served for that 
day and also provided space for comments on portion sizes served. The third part asked teachers 
to describe any additional food or physical activity events during the week, if any. Teachers were 




completing them a quick process. Please see Appendix E for further details of the Weekly 
Wellness Checklist. 
 
Unit summary sheets 
 Student activity sheets were developed to complement each FHC lesson. Activity sheets 
were structured around the QuESTA Learning Cycle to emphasize the science inquiry process 
that guides the curriculum and supports the appropriateness and applicability of the FHC 
curriculum as part of fifth grade science. Each activity sheet corresponded to a phase of the 
QuESTA Learning Cycle and that phase was printed at the top of each sheet so that students 
were aware of which phase they were currently working on. Activity sheets were designed to 
assess student comprehension of and engagement in lesson content, as well as their ability to 
synthesize the scientific information learned. Some were designed to summarize an experiment 
or simulation and allow students space to reflect on new concepts. In addition, some activity 
sheets served as a way for students to record data about their own eating and physical activity 
behaviors in order to later analyze what they do and set goals based on observed patterns. 
The student activity sheet packet contained specific unit summary sheets. Unit summary 
sheets were designed to have students answer the Unit Question in order to synthesize new 
concepts and to think about how to apply what they learned to their own lives. These sheets also 
contained a brief survey to gather data on student satisfaction with the main activities in each 
lesson of the unit using a simple, 4-point scale: “Did not like,” “Liked a little,” Liked a lot,” and 
“Don’t remember.” A unit summary activity sheet was incorporated into the student lesson 






A student post-survey was developed to ask students about how they changed their eating 
and physical activity behaviors since the beginning of the school year. Students were presented 
with a table listing each of the six behavior change goals. To the right, they were instructed to 
check the box that best represented their degree of change for each behavior. The answer choices 
were “Did not change at all,” “Changed a little,” “Changed a medium amount,” “Changed a lot,” 
and “Did this before FHC.” The survey was followed by four open-ended questions: “What 
made it difficult for you to eat healthier?”, “What strategies did you use to help you eat 
healthier?”, “What made it difficult for you to do more physical activity?”, and “What strategies 
did you use to help you do more physical activity?” The student post-survey was administered 




A 39-item online survey tool was made available to teachers via e-mail through 
SurveyMonkey.com immediately following the end of the curriculum and wellness interventions. 
It measured program satisfaction and reception, perceived quality of the curriculum (including 
Booster lessons, if applicable) and wellness supports, level of completion of FHC curriculum and 
wellness activities, implementation barriers, recommendations for program improvement, 
personal and student perceptions of science content, science process and goal-setting process, 
student motivation, perceived changes in students’ food and activity behaviors, perceived parent 
reception of wellness supports, professional development session evaluation, teacher 




(PD) attendance. Each page included a different category of information. The online survey was 
adapted from the Choice, Control & Change (C3) teacher on-line survey, which was pilot tested, 
revised, and tested for content validation by several science teachers and nutrition intervention 
experts. 
Student interview script 
Student interviews were conducted on an equal number of boys and girls from each of the 
formative schools. Students were chosen by their teachers to participate in the interview based on 
their work and participation in the FHC curriculum. Structured interview questions were 
prepared as well as cards to guide the students in formulating their responses. Two 3x5 index 
cards were placed on a table, one stating “Changed this behavior” and the other stating “Did not 
change this behavior.” Each targeted behavior (“Eat more fruits and vegetables”, “Drink fewer 
sweetened beverages”, “Eat fewer processed packaged snacks”, “Eat less fast food (smaller sizes 
and healthier options)”, “Do more physical activity”, and “Watch less TV and play fewer video 
games”) was also written on a 3x5 index card and handed to the student. Students were asked to 
place the behavior cards either under “Changed this behavior” or “Did not change this behavior” 
based on their level of change. Students were then asked to describe the nature of the change and 
how they had changed. For behaviors they felt they did not change, students were asked why 
they chose not to change those behaviors and what might be hard about changing those 
behaviors, as well as if they had any plans to change those behaviors in the future. Ample time to 
consider and express their answer was provided. Students were also asked about how they felt 
about their success changing and whether they felt they successfully made the change. 
Another set of index cards provided reasons for change. Students were asked to place the 




explanation provided were, “On My Own: Did you make this decision on your own?”, “The 
Program: Did something from the program help you to start thinking differently and decide to 
change?”, “Friend or Family Member: Do you have a friend or a family member that is trying to 
make healthier choices who might have influenced you to also want to change?” (If yes), how 
did they influence you?”, Something Else: Did something else happen?”, and “Multiple 
Reasons” (if there was more than one reason). If “Something Else” was selected as a reason, the 
student was asked to write down what that was on a blank index card. If “Multiple Reasons” was 
selected as a reason, the student were asked, “Let’s say you had to pick one main thing that made 
you change, what would that be?”  
The interview included a set of questions on program satisfaction and thoughts on health. 
It took approximately 30 minutes to conduct each in-person student interview and interviews 
were done by one of the implementation coordinators familiar to the student. A copy of the 
student interview script can be found in Appendix G.  
 
Teacher interview script 
A teacher interview script conducted at the end of the intervention. The script included 
general questions about the students’ and teachers’ overall experience with and response to the 
FHC program. Teachers were asked about challenges to implementation, such as scheduling and 
time commitments, as well as their motivations for completing the program. One question would 
address the survey and measurement sessions. The second part of the interview would address 
the FHC lesson structure, content, unit questions and lesson sequence. The third portion asked 
about student triumphs and challenges with each of the behavioral goals. A fourth section was 




observable food-related behavior changes. There was also a section on the booster lessons (if 
applicable). Finally, teachers were asked questions regarding the wellness component. The end 
of the interview would probe teachers for types of support they would need to be able to better 
implement the FHC intervention, as well as what they felt were the key barriers to 
implementation. They were given time to make any other comments or suggestions. The in-
person interview was designed to take approximately 45-minutes to complete by the 
implementation coordinators most familiar to the teacher. The teacher interview script can be 
found in Appendix H. 
 
Parent newsletter return-slips 
 To involve parents in the FHC intervention and collect data on their engagement level, 
parent return-slips were developed for each of the FHC newsletters and attached to each 
newsletter that was sent home with students. Parents would be asked to complete the form and 
return the slip with their student to school where it would be entered into a raffle for a prize. The 
return-slip contained three sections and parents were instructed to check one of the box choices 
for each section. The first section asked how much of the newsletter was read, with the options “I 
read it and discussed it with my family”, “I read it”, “I did not read it, but I plan on reading it” 
and “I did not read it.” The second part referred to the Family Fun Challenge portion of the 
newsletter, with response options “We started the challenge”, “We plan on starting the 
challenge”, and “We will not do the challenge.” The third section referred to the Student Science 
Corner portion of the newsletter, with response options “My child completed it and we discussed 




out their child’s name, their own name and a space was provided for any comments. All return-
slips were translated in Spanish. A sample newsletter can be found in Appendix I. 
 
Science-on-the-Go raffle slips 
 As part of the Science-on-the-Go booth, a raffle slip was developed that contained a 
question related to sweetened beverages, whose answer was given by FHC staff during the 
Science-on-the-Go booth presentation. Parents were instructed to fill out the information on the 
return slip, answer the question, then return their slip to be entered into the raffle. The question 
asked was, “What is the maximum amount of added sugar your child should have each day?” 
The raffle slips are in Appendix J. 
 
The following table illustrates FHC process evaluation components and the 
corresponding instrument(s) of measure, as well as the type of data and method of analysis to be 
applied. 
 
Table 4-3. Process evaluation components and instruments for FHC 
FHC components Instrument measures Type of data Analysis 
Professional development 
(PD) PD evaluation survey 
5-point, Likert 
scale Descriptive 
On-going teacher support 
Lesson observation forms; 
Weekly teacher feedback 









n of program Completion 
Curriculum: Lesson 
observation forms, weekly 
teacher feedback forms, 
teacher post-survey, teacher 





Wellness: Weekly wellness 
checklist, teachers post-













engagement Lesson observation forms 
4-point scale Descriptive 
Field notes Qualitative: content analysis 
Classroom 
management Lesson observation forms 
3-point scale Descriptive 
Field notes Qualitative: content analysis 
Student 
satisfaction 
Unit summary sheets and 





















Outcome evaluation components and instruments 
Outcome evaluation components were three-fold, consisting of anthropometric 
measurements, behavioral outcomes and mediating variables.  
 
Anthropometric measurement protocol 
 For the outcome evaluation of the study, a measurement protocol was developed for 
measuring heights and weights of student participants to yield data for pre- and post-BMI 
and %BF. As a result, the Food, Health & Choices Height, Weight, and Percent Body Fat 
Measurement Manual was created  (Appendix K) to provide detailed instruction for all aspects of 
the measurement session from required personnel and equipment to making arrangements with 




were collected by trained staff. The manual was adapted from the National Institutes of Health 
Manual of Procedures: Height and Weight Measures. 
A standard stadiometer (SECA 213) was used to obtain duplicate height measurements to 
the nearest 0.1 centimeters. Students were asked to remove shoes and any other miscellaneous 
items that might interfere with the measurement. If the first two measurements were not within 
0.1 cm of each other, a third measurement was taken and this was repeated until two of the 
recorded values were within 0.1 cm of each other. The average of these two values was then 
recorded as the final height measurement. 
The Tanita SC-331S body composition analyzer was used to measure participants’ 
weight in kilograms and percent body fat. A standard value was subtracted for the weight of 
clothes. Students were asked to remove their socks and any excess clothing (jackets, belts, etc). 
Participants were asked to step onto the scale and remain still until measurements were recorded, 
which is done automatically by the HealthWare Software. After the first measurement was 
obtained, students were asked to step off the scale and repeat the process a second time. 
Observations that may impact accurate measurement were noted. The protocol was tested out 
during the formative year of research and a revised version was made available. 
The identity of student participants was kept anonymous by assigning numerical codes. 
All data were secured immediately following the measurement session and were only accessible 
to the Principal Investigator. All pre-data measurements were performed at the two formative 
schools in the Fall of 2011 and repeated for post-data and measurements in the Spring of 2012. 
 




To collect pre- and post-data on targeted behaviors and targeted potential mediators of 
behavior, an identical two-part, self-report paper-and-pencil survey was developed for student 
participants, My Food and Activity Survey (MFAS) and My Drinks and Snacks Survey (MDSS). 
Students completed both parts of the instrument on two separate occasions; first, a week 
prior to the start of the curriculum and wellness interventions and again immediately following 
intervention. Each survey was administered during a regular classroom session and took about 
45-minutes to complete. Instructions for completing the survey followed a written script that was 
read by trained staff who oversaw all data collection procedures prior to the start of each survey 
session. Staff members remained available to clarify and answer questions students had as they 
completed the survey. The food intake questions were pilot tested, modified, and validated by 
comparison of questionnaire responses to food items measured using a 24-hour dietary recall and 
lunchroom observation. Additionally, cognitive testing was previously conducted with two fifth 
grade classes to ensure that the study population understood each question. 
MFAS survey is a 70-item assessment (eight double-sided pages) about consumption of 
specific foods (frequency and portion size), including fruits and vegetables, as well as physical 
and sedentary activity (frequency and intensity). It also addresses seven mediators: outcome 
expectations, self-efficacy, intention, habit strength, knowledge, perception of parent modeling, 
and social desirability. MDSS is a 71-item assessment (eight double-sided pages) about 
consumption of sweetened beverages (frequency and portion size), processed packaged snacks 
(frequency and portion size), and fast food (frequency and portion size). It addresses eight 
mediators: outcome expectations, self-efficacy, intention, habit strength, knowledge, goal-setting 
skills, competence, and autonomy and includes three questions about demographic 




To clarify question content and improve student understanding, FHC staff took color 
photographs of fruit and vegetables, and popular drinks and snacks, in addition to photographs 
that clearly show portion sizes of the various food and beverage items. These visuals were 
incorporated into the color printed version that students received. 
The behavior survey instruments asked students to answer questions based on their intake 
during previous week using Likert-item scales. Five frequency response options were provided: 
“0 times”, “About 1-2 times”, About 3-4 times”, “Almost every day”, or “2 or more times every 
day.” Six portion size response options were provided but varied depending on the food or drink 
item. For example, for fruit and vegetable questions, the response options provided were “I 
didn’t eat this”, “Less than small”, “Small (1/4 cup)”, “Medium (1/2 cup)”, “Large (1 cup)”, or 
“More than large” and were accompanied by color photographs to show sizes. For fruits drinks, 
sweetened iced teas, or sodas, response options provided were: “I didn’t drink this”, “Less than 8 
oz”, “8 oz”, “12 oz”, “20 oz”, “More than 20 oz” and were accompanied by color photographs to 
show sizes. Five outcome expectation response options were provided: “Not at all true for me”, 
“Not true for me”, “In the middle”, “Somewhat true for me”, and “Very true for me”. Response 
options were similar for goal-setting skills. Self-efficacy response options were: “Not at all sure”, 
“A little sure”, “In the middle”, “Sure”, and “Very sure.” Five intention response options were 
provided: “Won’t do it within the next 6 months”, “Will try within the next 6 months”, “Plan to 
do it in a month or so”, “Currently doing it for the past 1-6 months”, and “Have been doing it for 
over past 6 months.” MFAS is shown in Appendix L and MDSS is shown in Appendix M. 
The following table illustrates instruments of measure used and methods of analysis for 





Table 4-4. Outcome evaluation components and measures for FHC 
Outcome evaluation 
components 
Instrument Measures Analysis 
Height, Weight and BMI Stadiometer (SECA 213); 
Tanita SC-331S body composition 
analyzer  
Paired t-tests 
Percent Body Fat (%BF) Tanita SC-331S body composition 
analyzer 
Paired t-tests 









All instruments developed and used for the process and outcome evaluations were 
designed to improve the FHC curriculum lesson plans, wellness support materials, protocols for 
measuring height, weight, and percent body fat, and student paper and pencil instruments (for 
behaviors and mediators) for the full trial. Thus, they were refined and revised based on the 
results of this formative evaluation study. 
 
Validity of survey instrument 
My Food and Activity Survey and My Drinks and Snacks Survey were based on the 
Beverage and Snack Questionnaire (BSQ), the Physical Activity Questionnaire for Older 
Children (PAQ-C), and the School Physical Activity and Nutrition (SPAN) survey, all of which 
are validated instruments. BSQ is a 19-item questionnaire inquiring about frequency of 
consumption during the previous week of nine beverages (including fruit drinks, sports drinks, 
flavored waters, regular soft drinks, milk and energy drinks), eight salty snacks and treats, and 
pastries, and two questions on fruit and vegetable consumption. The BSQ instrument has been 
tested for reliability across a range of racial/ethnic groups and socioeconomic status. The SPAN 
questionnaire was developed as a surveillance instrument to measure physical activity, nutrition 




sedentary behavior questions from SPAN were retained and modified to the PAQ-C.  The survey 
instrument was available in English only. Spanish-speaking students received the Spanish 
version of SPAN and their responses were not used in reported data. The following table 
summarizes FHC instrument validation. 
 
Table 4-5. Instrument validation for FHC 
Instrument Validation Instruments 
Food and drinks Validation against BSQ 
Physical activity Validation against PAQ-C 
Sedentary behavior Validation against SPAN 
Other 24-hour recall; lunchroom observation; 
cognitive testing  
 
 
Validity of the behavioral scales was done in a series of stages during intervention 
development. First, lunchroom observations of fifth graders were conducted by program staff in 
Pilot School B to see the food items actually brought in and consumed by students within the 
school environment. Next, 24-hour recalls from 20 fifth grade students in Pilot School B were 
distributed and collected to help develop survey questions and validate food items included in the 
survey instrument. Based on these, as well as validated reference instruments, namely the BSQ 
and PAQ-C, appropriately deemed behavior-related questions were developed. 
Content validation of the psychosocial scales was done during the instrument developing 
process by a review of literature and obtaining feedback from graduate and doctoral level 
nutrition students, professors, and experts in the field of instrument development for children 
during weekly meetings. Based on these steps of development and following several revisions, a 




cognitive tests were done to ensure students in fifth grade understood each type of question used. 
Revisions were made and a more student-friendly and appropriate instrument was created. 
 
Internal consistency reliability of survey instrument  
With content validation complete, the behavior survey instrument was tested for internal 
consistency reliability using Cronbach’s α (alpha) statistic to show inter-correlations between test 
items. Results, which ranged from 0.52-0.88, are considered acceptable to good for internal 
consistency (Table 4.6).  
 
Table 4-6. Internal consistency reliability test of FHC survey instrument 




Beverages Frequency of sweetened beverages 
a 
5 .702 
Frequency of milk a 1 NA 
Size of sweetened beverages b 2 .583 
Processed Packaged 
Snacks 
Frequency a 6 .864 
Size or intensity c 4 .831 
Fast Food Frequency   
Regular fast food a 1 NA 
Healthier options d 2 .654 
Size or intensity e 4 .875 
Fruit and Vegetables Frequency a 12 .858 
Size or intensity c 2 .486 
Physical Activity Frequency a 3 .689 
Size or intensity  3 .721 
Sedentary Behavior Frequency a 2 .688 







(behavior specific) g 
Sweetened beverages  3 .806 
Processed packaged snacks 3 .730 
Fruit and vegetables 3 .729 
Physical Activity 3 .790 
Sedentary Behavior 3 .858 
Self-efficacy (behavior 
specific) h 
Sweetened beverages 3 .761 
Processed packaged snacks 3 .838 
Fast food 3 .836 
Fruit and vegetables 5 .754 
Physical Activity 3 .681 
Sedentary Behavior 3 .806 
Intention (behavior 
specific) i 
Sweetened beverages  1 NA 
Processed packaged snacks 1 NA 
Fast food 1 NA 
Fruit and vegetables 1 NA 
Physical Activity 1 NA 
Sedentary Behavior 1 NA 
Habit strength 
(behavior specific) g 
Water 1 NA 
Sweetened beverages 1 NA 
Processed packaged snacks 1 NA 
Fast food 1 NA 
Fruit and vegetables 1 NA 
Physical Activity 1 NA 
Sedentary Behavior 1 NA 
Breakfast 1 NA 
Knowledge (behavior 
specific) 
Sweetened beverages j 1 NA 




Processed packaged snacks l 1 NA 
Fast food l 1 NA 
Sedentary behavior m 1 NA 
Fruit and vegetables n 1 NA 
Physical Activity o 1 NA 
Breakfast p 1 NA 
Goal setting skills (general) h 4 .827 
Competence (general) g 3 .870 
Autonomy (general) g Autonomous motivation 3 .720 
A-motivation 3 .517 
Controlled motivation 3 .624 









Physical activity 1 NA 
Sedentary behavior 1 NA 
Sweetened beverages 1 NA 
Processed packaged snacks 9 .633 
Social-desirability scale (general) r 9 .633 
a. Response options : 0 times – 2 or more times every day (1-5) 
b. Response options : I didn’t drink this – more than large/20oz (1-6) 
c. Response options : I didn’t drink this – more than large (1-6) 
d. Response options : Never-always (1-4) 
e. Response options : Did not have this food-x-large (supersize) (1-5) 
f. Response options : Less than half an hour-more than 3 hours (1-5) 
g. Response options : Not at all true for me-very true for me (1-5) 
h. Response options : Not at all sure-very sure (1-5) 
i. Response options : Won’t do it within next 6 months-have been doing it for over past 6 months (1-5) 
j. Response options : 4 oz (0); 6 oz (1); 8 oz (0); 12 oz (0) per day 
k. Response options : 4 (0); 6 (0); 8 (1); 10 (0) glasses 
l. Response options : Small (1); medium (0); large (0); x-large (0) 
m. Response options : 1 (0); 2 (1); 3 (0); 4 (0) hours 
n. Response options : About 2 (0); 3 (0); 4 (1); 5 (0) cups 
o. Response options : 30mins (0); 45mins (0); 60mins (1); 90mins (0) 
p. Response options : True (1); False (0) 
q. Response options : Not at all true for my parents-very true for my parents (1-5) 




The following figure shows a timeline for the FHC formative study, including 




Figure 6. FHC intervention and data collection timeline 
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a. Pre-I PD = Pre-intervention professional development session 
b. Mid-I PD = Mid-intervention professional development session 





FHC Wellness activities 
FHC parental supports 
Lesson observation forms 
 
Weekly teacher feedback forms 
Weekly wellness checklist 
Parent newsletters slips 




















































Data Collection Procedures 
Program Staff 
 Structure of personnel for the FHC study staff were as follows: (1) administrative staff, 
which included the Principal Investigator and project coordinator; (2) intervention staff, which 
included the curriculum and wellness coordinators; (3) research staff, which included research 
assistants, a data entry clerk, and temporary data collection and school events personnel. The 
project coordinator supervised and managed the staff and overall study implementation. The 
project coordinator and intervention staff coordinated logistics of scheduling study events with 
school personnel and participating teachers. 
 The intervention staff was involved in all aspects of the curriculum and wellness 
intervention, including providing support to teachers, and was trained in delivery of program 
components with relevant educational backgrounds and experience. The project coordinator and 
intervention staff provided professional development training to teachers, monitored 
implementation, and provided support to teachers delivering curriculum and wellness 
components. Both intervention and research staff were involved in administration of survey 
instruments and collection of anthropometric data. 
Teachers were informed about the classroom lesson observation and weekly feedback 
sessions during the pre-intervention professional development session and were contacted prior 
to observation and sessions by implementation coordinators for scheduling. Observers were the 
two implementation coordinators, who were doctoral students trained by senior staff and the 
Principal Investigator. Completion of all pertinent evaluation instruments by observers were 





Data Analysis Plan 
Process evaluation 
Process data were collected from all teachers and students participating in the FHC 
formative year of research. Descriptive statistics including mean, standard deviation, and 
percentage were used to describe results for most of the process evaluation components (i.e. 
professional development session evaluations, implementation of curriculum and wellness 
activities, perceptions and reception of program and wellness activities, and student satisfaction). 
For all qualitative data from observational field notes and open-ended questions (teacher 
and student interviews), a qualitative content analysis method was used. Themes emerged from 
the data analyzed. To establish inter-rater reliability between the two staff members analyzing 
textual data for emergent themes, the number of times a similar text unit was attributed to a 
particular category was counted. Disagreements or discrepancies were then discussed. Once this 




A total of 52 students and 66 students with pre/post anthropometric data and pre/post 
behavior survey instrument data, respectively, were included in statistical analyses. Paired t-tests 
for repeated measures were utilized for the pre-and post-measures.  Student BMI’s are 
represented as z-scores in order to compare to typical values for other children of the same age 
group. All data were analyzed using the Statistical Package for the Social Sciences version 19 






Results for the Formative Evaluation 
 
The section below presents the results from data analyzed to address the current study’s 
research questions from instruments used for both the process and outcome portions of 
evaluation. The sequence with which data is described follows the conceptual model for the 
formative evaluation of Food, Health & Choices (Figure 2). All process and outcome data 
analyzed and presented in this chapter pertain solely to the formative year of research. 
First, evaluation results are reported from the pre-intervention and mid-intervention 
professional development sessions, followed by results of on-going teacher support. Second, data 
from teacher implementation of the program components are presented, which includes 
faithfulness to the curriculum and lesson completion. Third, facilitators and barriers to 
implementation are presented. Fourth, results for teachers’ perceptions, including teacher 
characteristics and satisfaction, are shown. Fifth, degree of student reception of the program is 
reported. This includes sections on student engagement, classroom management, and student 
satisfaction. Sixth, suggestions for program improvement generated by this formative evaluation 
are described. Lastly, results from data analysis of the outcome evaluation are reported, including 
anthropometrics, behavioral outcomes, and psychosocial mediating variables. Tables 
summarizing key study findings are presented at the end of this chapter; first, for process 
evaluation components and corresponding process evaluation instruments, which are shown 
within the framework of the FHC conceptual model (Figure 7 on page 212); second, for process 
evaluation components and all study instruments (Table 5-22 on page 213); and third, for student 






Descriptive statistics were mostly used to analyze process data obtained for program 
components using each of the eleven study instruments: teacher professional development 
evaluations, lesson observation forms, weekly lesson feedback forms, weekly wellness checklists, 
unit summary sheets, student post-surveys, teacher post-surveys, student interviews, teacher 
interview, parent newsletter return slips, and Science-on-the-Go raffles slips. Content analysis 
was applied to data whenever applicable. Statistical analyses included mean, standard deviation, 
and percentages. Content analysis was done by two raters well-versed in qualitative analysis 
methods who reviewed relevant data for emergent themes and categories. Results from first-level 
coding were discussed for agreement and second-level coding was subsequently identified. 
Process evaluation results, including both quantitative and qualitative data, are presented below. 
 
Teacher Professional Development 
Pre- and mid-intervention professional development 
 Teachers received a pre-intervention professional development session. Teachers from 
School B also received another professional development session midway through the 
intervention, which is referred to as the mid-intervention professional development session. All 
participating teachers from School A and School B attended a pre-intervention session and were 
emailed the on-line professional development evaluation survey. The pre-intervention evaluation 
form was completed by seven out of the 14 teachers (50%). 
Descriptive statistics were mostly used to yield mean percentage and standard deviation 
outputs to responses on the evaluation survey. The first part of the evaluation survey was divided 




Overall Session, and Implementing. Scores for all items ranged from 4 to 5 on a 5-point scale (1 
= poor; 5 = excellent). The mean score (± standard deviation) for Introduction and Concepts was 
4.8 ± 0.3. The mean score (± standard deviation) Curriculum Overview was 4.7 ± 0.4. The mean 
score for Wellness Overview was 4.9 ± 0.4. The mean score for Overall Session was 4.9 ± 0.2. 
And the mean score for Implementing was 4.1 ± 0.5. Table 5-1 shows the results for the pre-
intervention evaluation survey. 
 
Table 5-1. Pre-intervention professional development evaluation results 
N=7 Range (1-5) a 
Mean  
(SD) b 
Introduction and Concepts   
a. Clarity 4-5 4.9 (.4) 
b. Held your attention 4-5 4.9 (.4) 
c. Provided you with useful information 5-5 5.0 (0) 
d. Provided you with practice opportunities 2-5 4.4 (1.1) 
Total  4.8 (0.3) 
Curriculum Overview   
a. Clarity 4-5 4.9 (.4) 
b. Held your attention 4-5 4.8 (.5) 
c. Provided you with useful information 4-5 4.8 (.5) 
d. Provided you with practice opportunities 2-5 4.4 (1.1) 
Total  4.7 (.4) 
Wellness Overview   
a. Clarity 4-5 4.9 (.4) 
b. Held your attention 4-5 4.9 (.4) 
c. Provided you with useful information 4-5 4.9 (.4) 
d. Provided you with practice opportunities 4-5 4.9 (.4) 




Overall Session   
a. Quality of presentation 5-5 5.0 (0) 
b. Organization of session 4-5 4.9 (.4) 
c. Length of session 4-5 4.9 (.4) 
Total  4.9 (.2) 
Implementing   
a. I’m comfortable with teaching FHC lessons. 3-5 4.0 (.8) 
d. I understand the curriculum component content 
      well enough to be effective. 3-5 4.1 (.6) 
e. I understand the wellness component content well 
      Enough to be effective. 3-5 4.0 (.5) 
f. I believe that I can stimulate students to engage with 
      the FHC lessons and wellness component. 4-5 4.3 (.5) 
g. I believe that I can do a good job teaching the FHC 
      Module. 4-5 4.3 (.5) 
Total  4.1 (.5) 
a. Response options: 1 = Poor; 2 = Not so good; 3 = Satisfactory; 4 = Good; 5 = Excellent; 6 = N/A  
b. SD = standard deviation 
 
The evaluation survey also contained a section for comments or suggestions, which 
yielded four comments. Based on the descriptive and qualitative data generated by the teacher 
professional evaluation survey, teachers responded positively, overall, to receiving an overview 
of the program and related materials and activities.  
 
Table 5-2. Teacher responses on an open-ended question about the professional 
development session 
n=4 Any other comments on professional development?  




2 Superb program! Very beneficial for students and teachers. 
3 Thank you for squeezing a 2-hour training into 90 minutes! 
4 
The lessons are too lengthy. We need written lessons that go straight to the point. 
But, on the other hand, I love the program and believe it to be very productive 
for the students. 
 
 
On-going teacher support 
Records for teacher on-going support were collected through the two mid-intervention 
PD sessions’ notes, which were conducted as focus groups, and the Weekly Teacher Feedback 
Forms and the Weekly Wellness Checklist, which were forms to be filled out by an 
implementation coordinator during weekly, one-on-one meetings with each teacher. 
Approximately nine feedback sessions per teacher were planned for the first part of the 
intervention (18 FHC Main lessons taught twice a week = 9 weeks) and 3 feedback sessions total 
per teacher were planned for the second part of the intervention (5 FHC Booster lessons taught 
twice a week = 3 weeks) for a total of 12 feedback sessions. This estimate for number of sessions 
took into account scheduling changes, holidays, state testing days, etc. Meetings with the 
curriculum implementation coordinator were, thus, expected to generate 23 completed teacher 
weekly feedback forms (one per lesson; 18 FHC Main lessons and 5 FHC Booster lessons). 
Since the wellness component was on-going, approximately 32 sessions were planned per 
teacher for the weekly wellness checklist. Every attempt would be made to schedule curriculum 
and wellness feedback during the same time period so as to lessen the time burden for teachers. 
Feedback sessions for curriculum and wellness combined were to last approximately 15-20 




Percent of meetings completed were low for teachers. For curriculum and wellness 
components, results show that only two teachers from School A (n = 9) participated in the 
weekly meetings. One of these teachers met with the curriculum and wellness implementation 
coordinators only once (8% of estimated meetings for curriculum and 3% of estimated meetings 
for wellness) while the other met with implementation coordinators five times (42% for 
curriculum and 16% for wellness). 
Multiple attempts were made to schedule and meet with teachers from School A and to 
set up a regular weekly meeting time with each teacher or set of teachers from an individual 
classroom. Efforts were made via email and in person when implementation coordinators were at 
the school. Teachers were either not responsive to emails or found it difficult to provide a day 
and time that was to be at the same day and time each week to meet with an implementation 
coordinator when requested. It appeared that the main reason cited was time constraints related 
to other school requirements and activities. Additionally, their time availability fluctuated from 
week to week and other teacher obligations that arose often interfered with the few meetings that 
were scheduled. Thus, even when a meeting was held one week it was not often repeated the 
following week. One of the meetings that was held had to be rushed because the teacher arrived 
late. For these reasons, it was challenging for implementation coordinators to set up a regular 
weekly meeting time with each teacher individually and, unfortunately, the FHC team was 
unable to use these meetings as intended, which was to get teacher feedback on lesson and 
wellness implementation and to provide teachers with on-going support by guiding them on and 
answering questions about upcoming lessons. 
Rather than schedule weekly meetings, teachers at School B (n = 5) asked to have their 




forms and weekly wellness checklists were initiated for the group of teachers but quickly became 
less structured and more informal since they were group-oriented rather than individually based. 
Teachers often preferred to converse amongst themselves about the day’s events rather than 
about lesson feedback and questions on upcoming lessons. After having a few such meetings and 
some that were canceled by teachers, these sessions were deemed no longer useful by 
implementation coordinators and were terminated. Implementation coordinators, therefore, had 
difficulty providing teachers with on-going support for FHC through individual weekly meetings. 
 
Teacher Implementation of Curriculum 
Completion and faithfulness 
Data on lesson completion and faithfulness were collected using the lesson observation 
forms. Lesson observation forms were filled out by implementation coordinators during or 
immediately after in-class lessons were taught. A total of 58 lesson observation forms from 4 
classrooms were completed.  
 
Completion rate by lesson 
Lesson completion was indicated by the actual number of lesson observation forms that 
were completed and turned in (the last lesson observation form completed represents the final 
lesson taught prior to dropout). These revealed that from School A, 1 out of 6 classrooms 
completed through Lesson 18 and all 5 booster lessons. This teacher taught all main lessons (1-
18) while the FHC instructor taught the 5 booster lessons. Data are not available from the other 
teachers at this school. From School B, 3 out of 4 classrooms completed through Lesson 18 and 




These two classes had implementation coordinators assume the lead role in teaching the 
curriculum starting at Lesson 8. For the third class at this school that completed the main lessons, 
implementation coordinators took over teaching starting at Lesson 5. For the fourth class that 
completed through Lesson 9, implementation coordinators took over teaching starting at Lesson 
6. 
Results from lesson observation forms are shown in the table below, and suggest that the 
overall implementation of the FHC curriculum was high (Table 5-3). 
 
 
Table 5-3. Implementation by faithfulness to curriculum and lesson completion 
Measure  Range Mean (SD) 
Faithfulness (1-5)a 40 – 100% 90.0% (12.6%) 
Lesson completion 50 – 100% 86.4% (12.7%) 
Implementationb 62 – 100% 88.2% (11.0%) 
a. Scoring system: 5 = if nothing was changed; 1 = the number of points subtracted from 5 when any of the 
following cases happened: teachers altered sequence of the curriculum, omitted materials, inserted materials, or 
replaced authentic assessments with conventional tests. 
b.  Average percentage of faithfulness and lesson completion: low implementation < 33%, medium implementation 
= 33-67%, and high implementation > 67%. 
 
Data from lesson observation forms for those lessons taught by the classroom teachers, 
with FHC implementation coordinators playing only a supporting role, were also analyzed to 
provide a comparison of faithfulness and overall implementation scores to lessons taught by 
implementation coordinators. These data are only from teachers who taught at least some of the 
FHC lessons on their own and/or were observed teaching by an implementation coordinator. 
Thus, data from teachers who did not teach or were not observed teaching are missing.  
Interestingly, upon comparison, faithfulness to curriculum and lesson completion scores 
were fairly similar, and slightly higher, when lessons were taught by teachers with 




in adhering to lesson plans and completing all procedural steps. And because teachers were less 
familiar with lesson plans, they may have felt more pressure not to skip portions, even when 
there was a lack of time. Instead, they seemed to allow lessons to spill over to the next lesson 
session to complete. Additionally, implementation coordinators were available at almost every 
lesson to provide their support. Thus, it’s possible that having guidance helped influence greater 
faithfulness to lessons by teachers. 
 
The QuESTA Learning Cycle 
 Teacher weekly feedback forms obtained data on percent implementation by phase of the 
QuESTA Learning Cycle. The QuESTA Learning Cycle served as the underlying tool for 
science inquiry-based learning for the FHC curriculum. Thus, procedural steps within lessons 
were guided by phases of the cycle. Not every phase appeared in every lesson. Results indicate 
that the “Experimenting” phase was covered by all (100%). Percentage implemented for 
“Applying to Life” (67%) ranked second highest followed by “Questioning” (61%). The 
“Searching” phase (50%) and the “Theorizing” phase (50%) were implemented the least 
according to teachers. Although average implementation was relatively high (66%), the large 
range in percentage values indicates that phases were not implemented equally. Results for how 
much of each phase was covered during teacher implementation of curriculum lessons is shown 
in Table 5-4 below. 
 
Table 5-4. Percent implementation by QuESTA Learning Cyclea from the teacher weekly 
feedback form 
Measure N Percent covered 
Questioning 6 61% 




Searching 2 50% 
Theorizing 5 50% 
Applying to life 4 67% 
Average  66% 
a. The QuESTA learning cycle is an inquiry-based, science process used in the FHC curriculum. QuESTA consists o
f five phases: Questioning, Experimenting, Searching, Theorizing, and Applying to Life. 
 
Teacher Implementation of Wellness 
Weekly Wellness Checklist 
Data for implementation of the wellness component was obtained through the weekly 
wellness checklist, the teacher post-survey, and the teacher interview script. As mentioned 
earlier, each teacher had approximately 32 sessions in which they met with one of the 
implementation coordinators to complete a weekly wellness checklist through the course of the 
intervention. The checklist reviewed weekly teacher implementation of the 10-minute bouts of 
classroom physical activity twice daily following the FHC wellness adaptation of the Move-to-
Improve program. 
Very few weekly checklists were completed for wellness, suggesting that teacher 
implementation of wellness activities was extremely low. Only two teachers from School A had 
completed weekly wellness checklists. One of those teachers had only one checklist complete 
(3%), while the second teacher had completed five checklists (16%). 
 
Teacher post-survey 
The teacher post-survey, which was shared and filled out by teachers using 




teachers (the email address of one of the co-teachers was not available). Three teachers 
completed the on-line teacher post-survey. The teacher post-survey asked one question about 
wellness implementation: “To what extent were you able to implement the bouts of physical 
activity in the classroom on your own?” The five response options provided were, “Not at all,” 
“A few times a month,” “A few times a week,” “About once a week,” and “Just about every 
day.” One teacher (33.3%) reported that it was implemented “about once a week” and others did 
not answer the question.  
An open-ended question was also included in the survey, which asked teachers to provide 
any additional comments about the FHC team-led bouts of physical activity in the classroom. No 
teacher commented in this section.  
 
Teacher interview script 
A teacher interview was conducted with one teacher from School A in the only classroom 
to complete the intervention. This teacher had a co-teacher, but was the lead teacher for the class 
and was the one to prepare and teach all FHC lessons. The teacher interview script contained one 
question on implementation of wellness activities. The question asked, “Did you implement 
Move-to-Improve in your classroom and to what extent?” The teacher replied, “We did not 
implement the official Move-to-Improve routines,” thus, there was no further data on percent 
completion of wellness activities. 
 
Implementation of Parental Supports 
 Information on implementation of parental supports was collected through the parent 





Parent newsletter return-slips 
 FHC parent newsletters were distributed to three of the four participating classrooms at 
School B. Newsletters were not given to the class that dropped out mid-way through the 
intervention. Newsletters were either distributed directly to students by an implementation 
coordinator or were given to teachers to distribute to students. All teachers said that they 
distributed the newsletters to parents through their students (100%). 
 29 return-slips were returned by students, which is a low return rate (30%) but typical for 
this type of outreach. Of slips returned, it seemed that most read and completed the newsletters 
as a family. Table 5-5 summarizes the results from the parent newsletter return-slips. 
Table 5-5. Parents’ responses on the FHC parent newsletter return-slips 







1. Did not read it 1 (3.4) 
1-4 3.6 (0.7) 
2. Did not read it, but I plan on reading it 0 (0) 
3. Read it 10 (34.5) 
4. Read it and discussed it with my family 18 (62.1) 
Family fun 
Challenge 29 
1. We will not do the challenge 0 (0) 
2-3 2.5 (0.5) 2. We plan on starting the challenge 14 (48.3) 





1. My child did not complete it 4 (13.8) 
1-3 2.5 (0.7) 2. My child completed it 6 (20.7) 
3. My child completed it and we discussed it 19 (65.5) 
 
Science-on-the-Go Booth Raffle 
Data in the form of filled out raffle tickets were collected during the March parent-




ticket, parents were supposed to answer the question, “What is the maximum amount of added 
sugar your child should have each day?” Out of 55 parents, 47 (85%) got the correct answer. 
 
Facilitators and Barriers to Teacher Implementation and Parental Supports 
Information on facilitators and barriers to teacher implementation and parental supports 
implementation was gathered using the mid-intervention professional development session, the 
teacher post-survey, and the teacher interview script. Results from each are described below. 
 
Mid-intervention professional development session  
Questions for the mid-intervention PD sessions were pre-planned and asked of all 
participating teachers at the same time in a focus group format. The first question asked was, 
“Tell us one of the things that was most memorable and exciting to your students and why.” 
Several lesson activities were mentioned (“Sugar and fat in the body with a tube,” “The amount 
of fat in fast food,” ”The clogged blood vessel demonstration,” “What colors are beneficial for 
which body part,” “Sharing challenges and successes,” “Getting a pedometer”). Themes that 
emerged were that students enjoyed participating in the hands-on experiments and activities and 
that visual learning was very important to get them more engaged. 
Teachers felt strongly that having FHC staff simply observe in the back of the class felt 
burdensome and gave teachers anxiety to finish lessons on time. Teachers much preferred to 
have implementation coordinators co-teach and communicate directly with students to create 
more of a “partnership” and have FHC staff be more involved in classroom lessons. One teacher 
also mentioned that students needed to see, then do, especially with activities, and since activities 




Again, it was suggested that having the FHC staff implementation coordinators co-teach helped 
solve this issue. Another teacher suggested bringing in food and introducing new foods or having 
a cooking lesson. 
The second question asked was, “Tell us what was one of the hardest things for your 
students to connect to and why.” Themes that emerged were that student activity sheets were 
often confusing to students and should be made more child-friendly with pictures and drawing 
sheets. Also, loose-leaf paper should be moved to the end of every unit instead of being at the 
end of the student packet. 
The third question asked, “Last time, you mentioned that some of your students were 
eating more healthy foods. Has this continued? If so, do you think that it will continue into the 
future? Why or why not?” One theme that emerged from this question was the importance of 
positive reinforcement to motivate students after they shared their goals. Teachers felt it was 
important to teach FHC messages to parents and to provide these messages in Spanish, as well, 
or somehow create an online between school competition for eating fruits and vegetables or 
doing more physical activity. In addition, the idea of interviewing students who were highly 
motivated to achieve their eating and physical activity goals arose during this discussion. The 
second mid-intervention PD session was a more informal session and produced similar findings 
as the first mid-intervention PD session. 
In summary, teachers identified several facilitators to program implementation, namely 
having demonstrations and experiments in lessons, giveaways (pedometers), hands-on activities 
and visuals, having FHC implementation coordinators teach/co-teach, simplifying and shortening 
lessons, providing students with positive reinforcement, involving parents, and providing 




nutrition and physical activity content, time burden of preparing for the lessons prior to teaching 
and fitting it into their class schedules, classroom space issues and motivation (for wellness), and 
overly complex and lengthy lesson plans.  
 
Teacher post-survey 
The teacher post-survey had one question that asked, “What were some barriers that 
made it difficult to do the lessons?” A 4-point scale was included: “Major barrier,” “Somewhat 
of a barrier,” “Minimum barrier,” and “Not a barrier at all.” A list of possible barriers was 
provided, including “Not enough support from FHC team,” “Too many other things to teach,” 
“Time,” “Classroom management,” “Interest,” “Scheduling,” “Lack of support from school 
administration,” “Lack of familiarity with FHC content,” and “Other” with room to specify. 
Overall, major barriers identified to implementing the curriculum were related to time 
commitment. All three teachers who answered the question reported that “Too many other things 
to teach” and “Time” as the major barriers. “Lack of interest” was identified as “somewhat of a 
barrier” from one teacher and a “major barrier” from another teacher. In addition, one teacher 
identified “Lack of familiarity with FHC content” as a major barrier.  Two teachers answered 
that “Classroom management” was “Somewhat of a barrier”. Results from this question are 
presented in the table below. 
 
Table 5-6. Teachers’ (n=3) perceived barriers to implement the FHC main lessons 
Barriers Range Mean (SD) 
Not enough support from FHC team 1 1.00 (0) 




Time 4 4.00 (0) 
Classroom management 1-3 2.33 (1.2) 
Lack of interest 1-4 2.67 (1.5) 
Scheduling 1-3 2.00 (1.0) 
Lack of support from school administration 1-2 1.50 (.7) 
Lack of familiarity with FHC content 1-4 2.33 (1.5) 
Response options: ‘Not a barrier at all = 1’, ‘Minimum barrier = 2’, ‘Somewhat of a barrier = 3’, ‘, or ‘Major barrier 
= 4’  
  
 
Teacher interview script 
The teacher interview was conducted with one teacher from School A whose class 
completed the FHC intervention, including pre/post data collection for the anthropometrics and 
behavior survey instrument. This classroom had two teachers, but the one interviewed was the 
main teacher for the class. The interview was done by the implementation coordinator most 
familiar with this particular teacher and classroom, and took place during school hours in the 
teacher’s classroom. A summary of content analysis results from the teacher interview are 
presented in the following table and some of the indicators are described in further detail below. 
 
Table 5-7. Emergent themes from the teacher interview 
Themes Sub-themes (codes) 
 
1. Challenges to program 
implementation 
1.1 Student learning ability 
2. Facilitators of curriculum 
implementation 
2.1 Hands-on activities 




2.3 General student interest 
2.4 Benefits to student health 
2.5 Teacher motivation 
2.6 Parent involvement 
3. Facilitators of wellness 
implementation 
3.1 Increased readiness for learning (focus) 




3.5 Regular FHC staff leading classroom 
wellness activities 
4. Barriers to curriculum implementation 4.1 Incorporating into assigned homework 
4.2 Time and scheduling 
4.3 Differences in student learning levels 
4.4 Challenges of synthesizing knowledge 
for age group 
4.5 Lack of adequate teaching staff to 
provide guidance 
4.6 Students’ difficulty assessing intake or 
physical activity 
5. Barriers to wellness implementation 5.1 Time 
5.2 Planning physical activity into daily 
routine 
5.3 Few students who opt out of 
participating 
5.4 Lesson sequence (physical activity unit 
is towards end) 
5.5 Competing programs: outside 
classroom planned physical activity 
(ballroom, dance, gym) 
5.6 Competing programs: inside classroom 
teacher-led physical activity (stretching, 
Latin dance breaks) 
5.7 School-related logistics and 
considerations (classroom directly below) 
6. Student satisfaction 6.1 Enjoyment 
6.2 Focus 
6.3 Participation 
6.4 Sharing (in classroom) 
7. Student motivation 7.1 External motivation for most (rather 
than internal) (school academic stance is 
goal-oriented) 
8. Facilitators to students goal-
setting/achieving 
8.1 Gaining knowledge (content of lessons) 
8.2 Student’s level of focus 




9. Barriers to students goal-
setting/achieving 
9.1 Difficulty or lack of motivation to 
complete individual food and activity 
assessments 
9.2 Lack of staff for group/individual 
guidance on assessments 
9.3 Lack of accountability when assigning 
assessments for homework 
9.4 Lack of time 
9.5 Student difficulty synthesizing 
information 
9.6 Availability of ‘fill foods’ (foods that 
lack nutrients, such as sweetened 
beverages, processed packaged snacks, and 
fast food) in food environment 
9.7 Lack of parental support 
9.8 Personal preference for ‘fill foods’ 
9.9 Student learning levels and capabilities 
9.10 Cost of buying fruits and vegetables 
9.11 Limited outdoor time 
9.12 Lack of family support for physical 
activity 
9.13 Confusing nature of healthy vs. not 
healthy foods 
10. Students’ food-related behavior 
changes 
10.1 Not many changes in food brought 
into the classroom 
10.2 Plans to make future classroom parties 
and celebrations more healthy 
11. Suggestions for program improvement 11.1 Emphasize academic aspect (connect 
FHC to getting smarter in order to reach 
goals) 
11.2 Change lesson sequence to have 
physical activity earlier 
  
 
The teacher interview script contained a number of questions that referred to teacher 
facilitators and barriers to program implementation. Facilitators to implementing the curriculum 
component mentioned by the interviewed teacher when asked about her students’ and her overall 




student enjoyment in having the lessons, and the future benefits to the health of her students. The 
teacher also commented: 
 
I think the lessons themselves with activity built in for that class period were the most 
successful lessons. 
 
Clearly, having an activity as part of the lesson was appealing to students and to teachers, and 
facilitated learning. In addition, work that was done in the classroom was a success because 
assigning FHC as homework was a challenge this teacher experienced. Only a few students 
would do the homework when she did assign it. She felt that because this was her first time 
teaching FHC, she did not have a system in place to fit FHC into homework assignments, to 
encourage it and motivate her students, and make extra time for to it. Thus, whenever she did 
give it as homework it just didn’t get done, and the work the students did was only what was 
done in the classroom during the lesson. 
The teacher interview script contained one question about the main challenges to 
implementing the FHC program. The teacher’s response reflected the goal-setting aspect of FHC. 
The teacher replied: 
 
When we came back to the action plan at the end [of each unit], it was impossible to do in 
this class as a whole class because we have too many children that need step-by-step 
guidance even if they had had the data [complete], which most did not. We would have 
needed a teacher at each table to show ‘This is your data and this is how you graph it.’ So 
we teachers decided what to skip and drop. Even if we had had four teachers for four 
small groups that would have helped them reflect on the data, I think it still wouldn’t 
have been enough. Students can handle dot plotting of data activities, but in this type of 





 The teacher later added that creating an action plan is a little above their focus at this age 
and she wasn’t sure that it could be successfully done with fifth graders. It is thus evident that 
student’s learning levels or abilities were a factor in the difficulty of having students set personal 
goals based on assessing their own behaviors. Most children in this class would require 
additional guidance on completing activity sheets related to assessing their behaviors 
In general, the teacher did not feel that most students were successful in assessing intake 
or time spent doing physical activity.  The teacher was asked whether she felt her students were 
able to assess how much they ate for each of the FHC-targeted eating behaviors (fruits and 
vegetables and fill foods (sweetened beverages, processed packaged snacks and fast food)) and 
physical activity behaviors (physical activity and recreational screen time). For fruits and 
vegetables, the teacher replied: 
 
I think a lot of them did not accurately record what they were eating outside of school. I 
think that a teacher would really have to hold them accountable for filling it [assessment 
activity sheets] out, like pull out your logs in the morning, ask if they remembered to 
write it down, write it down now. I think the lesson provided enough examples but they 
just didn’t do it and we didn’t follow through due to lack of time. If a day or two passes, 
it’s too late at that point. They can’t remember. 
 
Recording individual food and activity behavior and tracking consumption patterns in order to 
use that data to set goals was a challenging yet integral part of the FHC curriculum. In addition, 
other factors appeared to make this more difficult for students, including time issues and lack of 
student motivation. Still, other perceived barriers to students’ setting and achieving goals were 
unrelated to the classroom circumstances or student capabilities. For fill foods, the teacher cited 
the outside environment, parental support, lack of motivation and student taste preferences as 





A barrier is the availability of fill foods. Some students that are given money to go to the 
store on their own and the fact that those delicious things are there is a barrier to buying 
the healthy item. Some students don’t have parents or families providing the fruits and 
vegetables, and so that’s a barrier. I do think some would probably say what they learned 
to their parents, like ‘I should have more water.’ Their own personal preference for chips, 
and the tastiness of those foods, are a barrier. 
 
Later, the teacher also mentioned the cost for a lot of families to buy fruits and vegetables as a 
barrier and the difficulty of having fruits and vegetables on hand. Clearly, the teacher was able to 
provide several barriers to student goal-setting and goal attainment, and not all were necessarily 
related to the design of the FHC program or teacher implementation.  
 Synthesizing the program’s messages at the end of the main part of curriculum was also a 
barrier for students in this class in achieving goals. When asked whether students were able to 
successfully synthesize what they learned throughout the module, the teacher responded: 
 
I think that was challenging for them. Just synthesizing in general for this age group is 
challenging. We usually break things down, help guide them. But I think I just didn’t do 
as good a job providing that. I think it really has to be scaffolded. 
 
It seems evident that students in this class, and perhaps in general, needed more step-by-step 
guidance in order to develop their goal-setting skills and eventually reach program goals. It, thus, 
appears that the goal-setting process was too advanced, and students did not receive enough 
support from program staff and teachers to be able to integrate knowledge learned in a 
meaningful way.   
Since Move-to-Improve was not successful in any of the formative classrooms, several 
questions were devoted specifically to learning more about the facilitators and barriers to teacher 




specifically made it difficult for you or kept you from doing Move-to-Improve more often or at 
all?” For this teacher, barriers to doing wellness activities included the challenges of scheduling 
regular physical activity into the school day. She stated: 
  
With food, you’re eating 3 times a day so there’s more time to work on that goal. But 
physical activity, that’s something you have to put into your day so it really has to be 
thought out and built into the day. I think that’s the one [goal] they worked on the least. 
The sequence of physical activity, it fell at the end. 
 
 
The teacher also replied that making time for physical activity and frequent traveling 
through the building to other active things, such as ballroom dance, dance, or gym made it 
difficult to implement the classroom wellness activities. Presumably, these competing programs 
already engaged students in physical activity. When asked whether the teacher did any other type 
of physical activity with students in the classroom, she replied: 
 
Yes, we do different movement, either dancing or chanting, to basically Latin rhythms, or 
sometimes we do stretching. And so because these are things we’ve just done, if we’re in 
the room sitting for quite some time and shifting to something else, we have a 3-5 minute 
stretch or movement. [Co-teacher] has certain things she does and I have things…So 
that’s why we haven’t got into Move-to-Improve, because we have those things, and only 
a limited time. 
 
These teachers did do Move-to-Improve suggested activities a few times at the start of the 
program, specifically the chair aerobics. But having their own routine for physical activity in the 
classroom along with the added time commitment of doing Move-to-Improve activities twice a 




Therefore, it appears that teachers who already have a classroom physical activity routine already 
established were perhaps more likely to rely on that rather than try to implement a newly 
introduced physical activity component. 
 A final section of the interview related to implementation of wellness activities asked the 
teacher, “What kind of support would you need to help integrate physical activity into your 
classroom schedule daily?” The teacher replied that having a person from the FHC team come in 
to conduct the physical activity sessions on a regular schedule would facilitate such daily activity. 
A matrix of possibilities was then used by the interviewer to further probe responses. This 
showed that general support from the principal or assistant principal such as allowance of time in 
the schedule was not an issue and neither was having physical activity training. The teacher once 
again mentioned that time was a limiting variable in making it a part of the daily routine. When 
probed about having a more structured physical activity curriculum provided, the teacher replied, 
“Perhaps a schedule when we know somebody will be coming in would really help and the kids 
would love it.”  
The last interview question asked, “What would prevent you from integrating physical 
activity into your classroom?” The teacher responded that a barrier was time. Time constraints 
and scheduling seemed to be barriers across FHC classrooms. This teacher had a student teacher 
during the fall semester to help with lesson preparation and teaching. But the teacher herself was 
still always prepared for each lesson even if the student teacher was leading the class. In another 
classroom at School A, a student teacher and not the main teachers, taught all of the FHC lessons 
and led the wellness component, which likely alleviated the two main teachers in that class from 
feeling that preparation time for FHC was too burdensome. Still, fitting all activities into the 




When probed with other potential barriers, the teacher answered that testing pressures, 
classroom space constraints, safety concerns, and comfort level with physical activity instruction 
were not barriers. For classroom management issues, the teacher responded that during the 
previous school year, she would have cited this as an issue but that the present class is “great and 
generally focused.” When probed about whether there were any other barriers to implementation, 
she replied that a few students who opted out of participating were a barrier to implementing 
physical activity, presumably because they might have negatively influenced other students in 
the class. 
 
External Factors – Teacher Characteristics 
Teacher post-survey 
The teacher post-survey asked teachers about years of training, age, and the approximate 
number of professional development sessions (workshops, in-services) attended in a year that are 
not required. Data showed that the three teachers who completed the post-survey were quite 
different. Two out of three teachers (66.7%) had 5 years experience teaching or more while one 
(33.3%) had 2 years experience. Teachers each fell into a different age range (20’s, 30’s, or 40’s). 
Similarly, each teacher fell into a different category with respect to the number of non-required 
professional development sessions attended in a year, with one attending 1-2 (33.3%), another 
attending 3-4 (33.3%), and the third attending 7 or more (33.3%). It was difficult to look for 
further associations with respect to teacher characteristics because data was only available from 






Table 5-8. Teacher characteristics from the teacher post-survey (n = 3) 
 Frequency Percent 
Years of teaching 
2 years 1 33.3 
5 years or more 2 66.7 
Age 
20's 1 33.3 
30's 1 33.3 
40's 1 33.3 
Number of professional 
development sessions that 
are not required 
1-2 1 33.3 
3-4 1 33.3 
7 or more 1 33.3 
 
 
Teacher interview script 
The interviewed teacher was particularly motivated to deliver all the FHC lessons. The 
number one reason stated by the teacher for implementing and completing the FHC program was 
that her students enjoyed it. She also stated: 
 
I really appreciated all the team brought to share with our school and I wanted to make 
sure I did my part to follow through with the commitment. I think it was good for the kids 
that we finished the program. 
 
Thus, her commitment to her students and concern for their future health seemed to have driven 
her to complete the FHC main lessons and booster lessons and stick to the program during the 
course of the entire school year. The fact that her classroom was the only one out of all the fifth 
grade classrooms in School A to complete the program may suggest persistence and a devotion 





External Factors – Teachers’ Perceptions 
Data on teachers’ perceptions were collected via the teacher post-survey and teacher 
interview script. Results from each are described in further detail below. 
 
Teacher post-survey (Quality of FHC curriculum) 
Teachers were asked to rate the quality of multiple aspects, or areas, of the FHC 
curriculum. Table 5-9 shows the results from teachers’ perceptions of the main lessons and a 
summary of the findings follows. 
 
Table 5-9. Teachers’ perceptions of the quality of the FHC curriculum 
Area Response options (N=3) 
Amount of content Too much/many Just right 
Too 
little/few 
Number of lessons in the FHC curriculum 1 2  
Amount of science content 1 2  
Number of visuals   3 
Number of hands-on activities   3 
Number of times students set goals 2 1  
Opportunities for students to take part in 
scientific debates  1 2 
Student activity sheets 1 2  
Length of lessons Too long Just right Too short 
Length of individual FHC lessons 2 1  
Clarity Not clear Somewhat clear Very clear 
Objectives  2  
Lesson flow and sequence NR NR NR 
Lesson procedure NR NR NR 
Experiment sheets  1  




Materials and resources Poor Good Excellent 
Connections to the science content standards 
you need to cover for your grade  1  
Inquiry learning  1  
Literacy level NR NR NR 
Way lessons were presented 1   
Format NR NR NR 
Visuals used in the lessons NR NR NR 
Hands-on activities  1  
Experiment sheets NR NR NR 
Student activity sheets NR NR NR 
Usefulness of information in real-world 
settings   1 
Changes Decreased Stayed  the same Increased 
Student skills to adopt more healthful 
behaviors  2  
Student level of interest in science   1 
Student motivation to change behavior NR NR NR 
*NR = No responses 
 
The most problematic areas that teachers perceived were the areas related to amount of 
curriculum content. All three teachers recognized that the number of visuals and hands-on 
activities were too little/few. Two teachers reported that the number of times students set goals 
are too much/many, while opportunities for students to take part in scientific debates were too 
little/few. Two teachers reported that the length of each lesson was too long. In terms of clarity, 
all areas were perceived as somewhat clear or very clear according to teachers. One of the 
materials and resources-related areas, 'way lessons were presented' was rated poorly, but 




students' behaviors, two teachers reported that student skills to adopt more healthful behaviors 
stayed the same, and one teacher reported that student level of interest in science increased. 
 On another question, one teacher answered about the overall quality of the booster 
lessons and student engagement in the booster lessons. On a 5-point scale, the teacher responded 
that the overall quality was ‘excellent (5-point)’ and the student engagement level was ‘good (4-
point)’.  
 
Teacher post-survey (Wellness component) 
 To collect data on teachers’ perceptions of the importance of the wellness component, 
teachers were asked, “What types of benefits do you feel students will get from regular bouts of 
physical activity in the classroom?” Only one teacher responded, “Readiness for learning, 
improved strength and flexibility, endurance, and relaxation.” 
 
Teacher post-survey (Student comprehension) 
 Data on student comprehension of and motivation from FHC lessons was gathered 
through the teacher post-survey and teacher interview. Results show that three teachers 
responded on science content. Teachers thought students had an average understanding to 
understand most of it for science content (Range = 3-4; Mean (SD) = 3.67 (.6)). Two teachers 
responded for science process. Again, those who responded felt students had an average 
comprehension or comprehended most of it for science process (Range = 3-4; Mean (SD) = 3.50 
(.7)). Only one teacher responded on the goal-setting process. The teacher felt that students 
seemed confused sometimes (Range = 2; Mean (SD) = 2.67 (.6)). For how motivated they think 




motivation to a medium amount of motivation (Range = 2-3; Mean (SD) = 2.67 (.6)). The table 
below summarizes teacher responses to perceived student comprehension of the FHC 
curriculum. Thus, overall teachers perceived student comprehension and motivation as average 
or slightly below average. 
 
Table 5-10. Teachers’ perceptions on students’ understandings of FHC curriculum and 
their motivation levels.  
 
 N Range Mean (SD) 
What level of understanding do you think your 
students had about the SCIENCE CONTENT 
3 3-4a 3.67 (.6) 
What level of understanding do you think your 
students had about the SCIENCE PROCESS 
2 3-4a 3.50 (.7) 
What level of understanding do you think your 
students had about the GOAL-SETTING 
PROCESS 
1 2a 2.00 (0) 
What level of motivation do you think your 
students got? 
3 2-3b 2.67 (.6) 
ªResponse options: 1 = “they didn’t understand most of it”, 2 = “they seemed confused sometimes”, 
3 = “average or middle”, 4 = “they understood most of it”, 5 = “fully understood it” 
bResponse options: 1 = “no motivation at all”, 2 = “a little motivation”, 3 = “a medium amount of 
motivation”, 4 = “a good amount of motivation”, 5 = “a lot of motivation” 
 
 
Teacher post-survey (Student engagement and satisfaction) 
 
Teachers were asked, “How much do you think your students liked the FHC program?” 
Five response options were provided, “Not at all,” “Very little,” “Somewhat,” “A lot,” and 
“Loved it!” One teacher (33.3%) replied “Very little,” another teacher (33.3%) reported 
“Somewhat,” and the third teacher (33.3%) reported “Loved it!” Teachers were also asked, 
“How much did students like the FHC team-led bouts of physical activity in the classroom?” 




 The teacher post-survey asked, “Do you think your students developed personal 
connections to the FHC curriculum and to what extent? Please explain.” Two teachers gave 
responses to this question and these are presented in the following table. 
 
Table 5-11. Teachers’ comments on students’ personal connections to the FHC curriculum 
“Somewhat, when they thought about what thing they wanted to improve on and how they can 
do so if they exercise their minds and bodies.” 
“The lessons that had experiments were the ones with the most impact with personal 
connections whether to their own lives or other family members.” 
 
 
Teacher interview script (Student engagement and satisfaction) 
The teacher interview provided insight into student engagement with FHC lessons in one 
classroom. This teacher felt that her students really enjoyed the FHC lessons and added that: 
 
Their focus during the lessons was always an indicator that they were interested in what 
was being taught and expected to enjoy each new lesson. While I was teaching it or the 
student teacher, it was clear they enjoyed it. I was impressed by their participation when 
we had the sharing of goals. Many expressed changes they wanted to make, even some 
who were quiet in other subjects were participating and sharing. 
 
The teacher expressed a number of times that her students really enjoyed the program and that 
this was apparent by their participation during FHC lessons and the degree with which they 




It seems apparent that this teacher felt that her students were engaged in the curriculum and that 
their interest in having a nutrition and physical activity curriculum helped to facilitate 
implementation of the FHC program in her classroom. 
 
Teacher post-survey (Student behavior change) 
 
 Data on teacher perceptions of students’ change in behaviors were gathered through the 
teacher post-survey. One question asked, “How much do you think your students improved their 
eating behaviors?” Two teachers responded. One reported that students’ eating behaviors 
changed a little and one reported that students’ eating behaviors changed somewhat.  
A textbox was also provided for teachers to explain the types of changes their students 
made or did not make with respect to eating behaviors. Teacher comments are presented below. 
 
Table 5-12. Teachers’ comments on students’ eating behavior changes 
“A few reminded peers about the grams of sugar in the drinks of their choice.  They 
reminded each other about the consequences.” 
“Many of them did not follow through with their goals.” 
“They are more aware and consume less sugar.” 
 
 
Another question asked teachers, “How much do you think your students improved their 
amount of physical activity?” Two teachers (66.7%) replied that students’ physical activity 





A textbox was also provided for teachers to explain about the types of changes their 
students made or did not make with respect to physical activity. Two teachers commented and 
their comments are presented below. 
 
Table 5-13. Teachers’ comments on students’ physical activity behavior changes 
“Did not follow through with their goals. Many of them stayed the same with their physical 
activity behaviors.” 




Teacher post-survey (parental supports) 
 
 Teachers were asked about their perceptions of parental supports implementation, 
including questions about the newsletters and the science-on-the-go booth activities. An open 
ended question on the survey asked, “Do you think parents and students followed the suggested 
FHC food and snack guidelines during classroom parties and celebrations? Please explain.” 
Teachers did not answer any of the questions related to parental supports. 
 
External Factors – Teacher Satisfaction 
Teacher post-survey 
The teachers were asked how much they liked the FHC program. Response options 
provided on a 5-point scale were, “Not at all,” “Very little,” “Somewhat,” “A lot,” and “Loved 




Teacher satisfaction and teachers’ perceptions of student satisfaction with the 
intervention components were cross-tabulated too see if any relationship might exist. Results 
from the teachers’ perceptions of student satisfaction were reported earlier, under “External 
Factors – Teachers’ Perceptions.” Results from this cross-tabulation suggest that teacher 
satisfaction with the FHC program components might have influenced response to teachers’ 
perceptions of student satisfaction. One teacher, who replied that she liked the FHC program 
“Somewhat”, perceived that her students liked it “Very little”. Another teacher who liked the 
program “Somewhat” also rated that her students liked it “Somewhat.” Conversely, the teacher 
who reported liking the FHC program “A lot,” perceived that her students “Loved it!” This 
teacher was also the only one to answer the question, “How much did students like the FHC 
team-led bouts of physical activity in the classroom?” to which she replied, “Somewhat.” 
 
Student Reception 
The extent to which students received the program as planned was determined by data 
gathered for student engagement, classroom management, and student satisfaction. Instruments 
measuring student reception included lesson observation forms, unit summary sheets, student 
post-survey, teacher post-survey, and student interviews. Results are presented below. 
 
Lesson observation forms 
For student reception of the curriculum component, data for student engagement and 
classroom management were collected using the lesson observation forms. Taken together, 
student engagement and classroom process produced a composite score for student reception of 




discrepancy in rates, but the percent mean was still high (83%). Similarly, classroom 
management scores also had a wide range with a relatively high percent mean (70%). Overall, 
program reception was high at 76.5%. Results are summarized in Table 5-14. 
 
Table 5-14. Student reception of the curriculum 
 
Measure   Range (%) Mean (SD) – (%) 
Student Engagement 
(1-4)a 




 1 – 3 (33.3-100%)   2.1 (0.7) – 70% 
Average (%)  42-100% 76.5% 
a.  Scoring system: 1 = uninterested, 2 = few/some involved, 3 = most of them involved, 4 = all actively 
involved 
b. Scoring system: 1 = major problems, 2 = minor problems, 3 = no problems 
 
 Results for student reception were compared for when teachers taught versus when 
implementation coordinators taught curriculum and were found to be virtually identical. This 
suggests that student reception, both their level of engagement and general behavior, was not 
affected by who was teaching the curriculum. Again, these data are only from teachers who 
taught at least some of the FHC lessons on their own and/or were observed teaching by an 
implementation coordinator. 
 In addition to scale options, lesson observation forms also contained space for observers 
to record open-ended observations on student engagement and classroom management. Lesson 
observation forms were completed for 4 classrooms either during or immediately following a 
lesson. In one class, students were generally enthusiastic during each lesson, particularly during 
discussions and volunteering for demonstrations but would sometimes tune out during 




Often, they had a lot of side conversations or chatter and at times had trouble getting focused. 
The observer also stated that students were disinterested in analyzing their own patterns and 
many had difficulty with completing the food logs. Sometimes behavioral issues were a problem 
for this class, as well. For certain activities, field notes stated it would have been helpful to split 
the class into groups.  
 In the second class, classroom management was an issue. Problems were often initiated 
by a few disruptive students, which then distracted other students. They seemed to be more 
engaged when there was a hands-on activity but also more rambunctious. The teacher would 
often try to engage students in making action plans by having a few volunteers enter theirs on the 
Smartboard for the entire class to see. At the end, the teacher would have everyone say “You 
rock” followed by the student’s name who had completed the task. Again, when volunteers were 
needed for demonstrations, most students really wanted to participate and students not 
volunteering were very interested to watch. Getting to taste food (popcorn) was also a strong 
incentive to behave. But many class sessions were plagued with misconduct, disruptions, and 
select students getting out of their seats. Sometimes the teacher would get frustrated and 
overwhelmed. Essay writing and the culminating project were successful in this class, suggesting 
that when student got the opportunity to be creative, disruptions were minimal. 
In the third class, behavior problems were not an issue. This was a dual-language 
classroom, and there were a few students who only spoke a little English so the teacher would 
translate everything into Spanish. Sometimes the Spanish speakers did not seem to fully 
understand what was going on during a discussion or activity so this might have been a barrier. 




issue for this class and many lessons took two periods to complete. Activity sheets were also a 
challenge, perhaps due to the language barrier. 
In the fourth class, talking out of turn and general misbehavior were a big problem. 
Students often got very loud and rowdy during lessons. Many students had trouble getting and 
staying focused. The poorly behaving students would often distract the other students. Students 
had difficulty focusing and there were many interruptions. This teacher decided to terminate 
FHC in her classroom after Lesson 9 because of these behavioral issues. 
 
Unit summary sheets 
Information on student satisfaction with the FHC program was obtained through unit 
summary sheets, which were at the end of each unit and listed the major activities within the 
unit. Students were asked to rate their satisfaction for each activity on a 3-point scale, “Did not 
like,” “Liked a little,” and “Liked a lot.”  The mean satisfaction rate of the entire module was 
2.52, which falls between “Liked a little” and “Liked a lot.” The top five activities that students 
liked the most were (1) Using pedometers to measure daily step counts; (2) Conducting Harry’s, 
Maya’s, and Amy’s energy balance (group activity using poker chips to see which fictitious 
character had ‘too much’, ‘too little’, and ‘just right’ energy balance given a day’s worth of diet 
and physical activity); (3) Completing the end of the module showcase; (4) Conducting the 
experiment with playdough, clogged blood vessels, and fake blood; and (5) Conducting the 
experiment to see how sugar can build up in blood with insulin represented as a spoon and fork. 
The bottom five activities that students did not like were (1) Completing the 24-hour activity log; 
(2) Completing the Bite and Write food log; (3) Learning about levels of physical activity and 




much fill foods (foods that lack nutrients) you eat and comparing to the recommendation. 
Overall, students liked experiments and activities that involved hands-on participation. 
Demonstrations that used student volunteers were rated higher than those done exclusively by 
teachers or implementation coordinators. Highly rated activities are likely to be kept for future, 
especially if success for this activity also came from other sources of data, such as the teacher 
interview, lowest rated activities will be modified or excluded. Table 5-15 provides the results 





Table 5-15. Student satisfaction on different activities of the FHC curriculum (n=72 
from 3 classes) 
 








n = 37 !
Holding out the book experiment! 37 4 (10.8%)! 14 (37.8%)! 19 (51.4%)! 2.41 (.7)!
Writing names on health behavior charts!
34 
6 (17.6%)! 7 (20.6%)! 21 (61.8%)! 2.44 (.8)!
Conducting Harry's, Maya's, and Amy's 
energy balance!
37 
3 (8.1%)! 5 (13.5%)! 29 (78.4%)! 2.70 (.6)!
Discussing challenges in the food 
environment!
36 
7 (19.4%)! 12 (33.3%)! 17 (47.2%)! 2.28 (.8)!
Unit 2. 
n = 21!
Completing eat the rainbow and no 
connections puzzles!
21 
3 (14.3%)! 6 (28.6%)! 12 (57.1%)! 2.43 (.7)!
Discussing benefits of fruits and 
vegetables!
17 
3 (17.6%)! 7 (41.2%)! 7 (41.2%)! 2.24 (.8)!
Doing the colorful bouncy balls in jar 
activity!
19 
4 (21.1%)! 4 (21.1%)! 11 (57.9%)! 2.37 (.8)!
Completing the bite and write food log! 17 5 (29.4%)! 6 (35.3%)! 6 (35.3%)! 2.06 (.8)!
Graphing how much fruits and 
vegetables you eat and comparing to 
recommendation!
15 
3 (20.0%)! 6 (40.0%)! 6 (40.0%)! 2.20 (.8)!
Creating fruit and vegetable action plan! 20 5 (25.0%)! 4 (20.0%)! 11 (55.0%)! 2.30 (.9)!
Unit 3. 
n = 35!
Learning how much sugar is in different 
beverages!
35 
6 (17.1%)! 13 (37.1%)! 16 (45.7%)! 2.29 (.8)!
Conducting experiment to see how sugar 
can build up in blood, with insulin as 
spoon and fork!
30 
3 (10.0%)! 9 (30.0%)! 18 (60.0%)! 2.50 (.7)!
Learning how much fat is in different 
foods!
31 
5 (16.1%)! 16 (51.6%)! 10 (32.3%)! 2.16 (.7)!
Conducting experiment with playdough, 
clogged blood vessels, and fake blood!
29 
3 (10.3%)! 5 (17.2%)! 21 (72.4%)! 2.62 (.7)!
Doing the colorful bouncy ball and sand 
in jar activity!
32 
4 (12.5%)! 15 (46.9%)! 13 (40.6%)! 2.28 (.7)!
Graphing how much fill foods you eat 
and comparing to recommendation!
30 
8 (26.7%)! 12 (40.0%)! 10 (33.3%)! 2.07 (.8)!










Learning about levels of physical 
activity and about benefits of physical 
activity!
17 
5 (29.4%)! 6 (35.3%)! 6 (35.3%)! 2.06 (.8)!
Doing the squat-jump combinations and 
learning about the body's reaction to 
physical activity!
20 
3 (15.0%)! 7 (35.0%)! 10 (50.0%)! 2.35 (.7)!
Completing the 24-hour activity log! 18 6 (33.3%)! 6 (33.3%)! 6 (33.3%)! 2.00 (.8)!
Graphing how much physical activity 
and recreational screen time and 
comparing to recommendation!
16 
4 (25.0%)! 5 (31.3%)! 7 (43.8%)! 2.19 (.8)!
Creating physical activity action plan!
16 
5 (31.3%)! 5 (31.3%)! 6 (37.5%)! 2.06 (.9)!
Using pedometers to measure daily step 
counts!
18 
1 (5.6%)! 2 (11.1%)! 15 (83.3%)! 2.78 (.5)!
Unit 5. 
n = 30!
Making pledges to eat more fruits and 
vegetables!
30 
3 (10.0%)! 12 (40.0%)! 15 (50.0%)! 2.40 (.7)!
Making pledges to eat fewer fill foods!
29 
5 (17.2%)! 9 (31.0%)! 15 (51.7%)! 2.34 (.8)!
Making pledges to do more physical 
activity and less recreational screen time!
29 
2 (6.9%)! 11 (37.9%)! 16 (55.2%)! 2.48 (.6)!
Writing a persuasive essay about one of 
the food, health & choices behaviors!
28 
8 (28.6%)! 5 (17.9%)! 15 (53.6%)! 2.25 (.9)!
Completing the end of the module 
showcase!
28 
2 (7.1%)! 6 (21.4%)! 20 (71.4%)! 2.64 (.6)!
Scale Mean !
!
! ! 1.23-3.00! 2.52 (.6)!
Response options coded as ‘did not like = 1’, ‘liked a little = 2’, and ‘liked a lot = 3’ 
Note: Unit summary sheets were completed during class sessions and were not always completed or 








Data on student reception of the program was also made available through the student 
post-survey, which measured whether students were following up with FHC-targeted behavioral 
goals. Results show that students perceived that they changed their ‘physical activity’ (n=8; 
28.6%) and ‘fruit and vegetable intake’ (n=7; 25%) the most while ‘processed packaged snacks’ 
and ‘fast food’ related behaviors were reported as ‘did not change at all’ (n=13; 46.4% for both 
behaviors). The mean scores show that students perceived that they changed the FHC behaviors 
in the following order from most to least: physical activity (3.5 ± 1.5), fruit and vegetable (3.0 ± 
1.5), sweetened beverages (2.3 ± 1.3), fast food (2.2 ± 1.4), television and video games (2.0 ± 
1.3), and processed packaged snacks (1.9 ± 1.2). Data from the student post-survey are 







































































































































































































































































































































































































































































































Student interviews were conducted on 4 students, 2 students from each of the formative schools 
(1 boy and 1 girl in each school). Students were asked questions about goal behaviors they felt 
that they changed and ones that they felt they did not change, and were probed for their reasons 
for making or not making these behavior changes. Students were also asked questions about 
program satisfaction and their thoughts on health. The following table provides the coding from 
content analysis performed for the student interviews. Codes (specific) were first generated and 
then categorized into 14 general themes. 
 
Table 5-17. Emergent themes from the student interviews (n = 4) 
 Themes Sub-themes (codes) 
 
1. Outcome Expectations (beliefs) 1.1 Health (general) 
1.2 Health (illness) 
1.3 Health (future) 
1.4 Feel good (mood) 
2. Valuing 2.1 Health 
2.2 Novelty 
3. Self-efficacy 3.1 Buy more fruits and vegetables 
3.2 Ask for more (FV) 
3.3 Tastes good (FV) 
3.4 Avoid fast food restaurants 
3.5 Eat less fast food 
3.6 Buy less chips (PPS) 
3.7 Interests/Sports (PA) 
3.8 At school (water) 
3.9 Share (SSB) 
3.10 Health (general) 
3.11 Walking 
3.12 School breakfast (choosing FV) 
4. Taste preferences 4.1 Sweet taste 
4.2 Exposure due to program 
4.3 Repeated exposure 
5. Parental supports 5.1 Parent’s purchasing behavior (SSB) 




5.3 Parent preparing healthier meals 
5.4 Readily available at home (FV) 
5.5 Parent provides healthy snacks 
5.6 Cooking at home (FF) 
6. Other supports (family, 
environmental, etc.) 
6.1 Teacher (FV) 
6.2 Seasonal/weather 
6.3 Sibling encouragement/shared knowledge 
(PA, FF) 
6.4 Grandmother influence (FF) 
6.5 Cousins influence (PA) 
7. Barriers 7.1 Unavailability at home (FV) 
7.2 Offered outside home (PPS) 
7.3 Social temptation (PPS) 
7.4 Being tired (PA) 
7.5 Seasonal/weather (SSB) 
7.6 Boredom (ST) 
7.7 Readily available outside home (PPS) 
7.8 Cost 
7.9 Taste preference 
7.10 Habit 
8. Neighborhood-specific barriers 8.1 Readily available/pervasive (FF) 
8.2 Social temptation (FF) 
8.3 Readily available/pervasive (PPS) 
9. Knowledge 9.1 Health (general) 
9.2 Reading food labels (sugar & fat content) 
9.3 Reading food labels (calories) 
9.4 Sugar in beverages 
9.5 Healthy behaviors 
9.6 Unhealthy behaviors 
9.7 Nutrition for energy/stamina 
9.8 Maximum recommendation (SSB)  
10. Awareness 10.1 Health (general) 
10.2 Analysis current habits 
11. Motivation 11.1 Lose weight (FV) 
11.2 Lose weight (FF) 
11.3 Strength (PA) 
11.4 Health (general) (PA) 
11.5 Internal 
11.6 Short stature/judgments 
12. Sharing what learned 12.1 Siblings (general) 
12.2 Parent (FV) 
12.3 Peer (SSB) 
13. Program satisfaction (curriculum) 13.1 Use of objects as visuals 
13.2 Learning calorie content of food 
13.3 Color and function in body (FV) 





13.6 Fun (PA) 
13.7 Why-to information 
13.8 Fun (analyzing current consumption) 
14. Classroom changes (wellness) 14.1 More vegetables served 
14.2 More fruit brought in 
14.3 Water bottles 
14.4 Smaller snack portion sizes 
FV = Fruits and vegetables; SSB = Sugar sweetened beverages; PPS = Processed packaged snacks; FF = 
Fast food; PA = Physical activity; ST = Screen Time 
 
 
 The four student interviews provided a rich narrative of the students’ reception of FHC. 
Fifteen themes emerged as prominent and relevant factors influencing behavior change from 
analysis conducted on the student interviews. Students’ responses were instrumental in providing 
feedback about what resonated with students and what worked. Interviews also provided a 
glimpse into the lives of these students, and those of average fifth grade students from NYC 
public schools. 
Psychosocial mediators that emerged from the interview were outcome expectations 
(beliefs), self-efficacy, knowledge, habit strength, autonomy and competence. These, and other 
emergent themes, are further discussed. 
Student responses reflect a realization that behavior change is not only important for their 
present health but for future health. Two of the students interviewed were thinking about their 
health for when they get older. One commented: 
 
I wanted to improve my health later in life because my granddad said I should get a lot of 






Typically, fifth graders are not concerned with future health benefits. They also don’t often relate 
current behaviors as having consequences later in life. But, clearly, the students interviewed were 
thinking about how their actions now can affect them when they grow up. The interviews also 
demonstrated that students were placing value in being healthy. One student stated: 
 
It [eating unhealthy] wasn’t good enough for my body. 
 
This statement shows a strong sense of worth for taking care of one’s own health, and further 
shows that FHC could increase the amount of value students place on their health. 
 Self-efficacy was a common theme that emerged across all six FHC behaviors from 
interviewing students. Many students stated that they were asking their parents for more fruits 
and/or vegetables. Some stated that fruits especially were easier because they are sweet and taste 
good. One student mentioned that he walks instead of taking the bus. Another student asked his 
mother to limit his screen time to 3-4 times per week. 
 Another important theme was changing taste preference and the fact that increased 
exposure, namely from the fruit and vegetable tastings, led to these changes. One student stated: 
 
If you would have never brought the snacks to eat it to check how it tastes and stuff, we 
never would have changed our behavior. 
  
Another student wrote that she would try the fruit or vegetable first to see if she liked it. And 
since she kept on eating them, she got used to them, like broccoli, which she didn’t like before. 
This not only suggests that eating more fruits and vegetables was forming into a habit but that 




Parental supports seemed to be a key in the students’ behavior change, perhaps because a 
lot of the food choices, specifically in the home, are still made by parents. Some parents were 
already limiting consumption of sweetened beverages and fast food by not providing it in the 
home or buying them once in a while. One student mentioned: 
 
Actually, when I was born, we didn’t really drink all of that [SSB]. My mom was the one 
that didn’t let us because it was bad for us. 
 
In addition, some parents began making fruits and vegetables readily available at home 
and preparing more meals at home instead of eating out or ordering take-out.  When asked about 
what changes have happened, one student said: 
 
Well, before we like Chinese food. We would order Chinese food. So now we eat what’s 
in the house and like cooking instead of ordering fast food. 
 
This student also added that she and her family did not know that take-out Chinese food was 
considered as fast food, and that they learned this through the FHC program. Parents were not 
the only supports mentioned; teachers, siblings, cousins, and grandparents were also discussed in 
students’ examples of facilitators to behavior change for both foods and physical activity. No 
parental barriers were mentioned by the interviewed students, which might suggest that parents 
were helping students make healthier changes. 
Barriers that emerged were temptations when around friends or outside the home, being 
tired or lazy, and the taste appeal of some unhealthy foods choices. For neighborhood-specific 
barriers, the most prominent was the high availability of unhealthy foods in the surrounding 





There’s like so many processed packaged snacks all over the place, even just like walk 
down 1 block and you’ll see 5 stores that have processed snacks so it’s really tempting to 
get them. 
 
Another variable or mediator of behavior change that was visible across all interviews 
was the increased knowledge and awareness about why to eat healthy and stay physically active, 
which was also then applied to their own lives. And it was apparent that the knowledge came 
from the FHC program. When referring to the lesson where students learned to read nutrition 
labels, one student commented that the program helped her look at the calories on the bag and 
“see how it had the sugar and all the fatness.” Another student said that soda has too much sugar 
and is sweetened so it’s going to taste good. 
Students’ knowledge increased on specific behaviors with respect to knowing the 
recommended maximum amounts for someone their age. For instance, one student said: 
 
If I drink 8 ounces of soda, I’ll try to lower it down to where you’re supposed to, 6, or 
even less.”  
 
This student, in particular, was extremely expressive and successful at learning the 
recommendations for fruits and vegetables, physical activity, sugar sweetened beverages, 
processed packaged snacks, fast food, and sedentary behavior, like watching TV or playing video 
games. A lot of his responses to how he changed his behavior conveyed that his new, healthier 
behavior had become somewhat of a habit. He would speak a lot about how, “I used to do this,” 




Another student also made statements suggesting that his behavior changes had become 
part of his daily routine and even his identity. When describing how his behavior had changed 
with regard to screen time, he stated: 
 
That’s changed because I used to be, like, a home child. I used to stay home watching 
shows that I like. But now since I like basketball, I’m a basketball kid now. I practice 
every day. If I’m alone, I continue doing it. If I’m alone, I go get more friends. I find 
another kid that I play with. It’s better to play with a kid that’s better than you. You know, 
you maybe get better than them one day. 
 
This statement shows autonomy and self-efficacy in continuing with the behavior change. This 
particular student stated that his motivation for changing his behavior was related to recent 
weight gain and that he felt he was holding back his teammates because he did not have enough 
stamina while playing sports. His teacher reported that he had lost weight since the FHC program 
began. This student also mentioned that if his friends don’t like that he’s eating healthier foods, 
he feels good anyway and that means there is more healthy food for himself to enjoy. 
Students also related knowledge about eating healthy and being physically active to being 
a healthy person.  One student stated: 
 
I know if I just eat pastas and meats, it’s not really gonna give me enough nutrition to 
help me, like, run around and be healthy around the clock. 
 
Later, when asked how he can tell if someone is healthy, he replied that a healthy person can run 
more laps when being physically active and will be paying more attention in school whereas an 
unhealthy person might just be lying down in the gym on a bench, feeling too tired to run and 




between engaging in healthy FHC behaviors and being healthy or, conversely, between engaging 
in FHC unhealthy behaviors and being unhealthy. 
Interestingly, a common motivation for making healthy behavior changes among these 
four students was to lose weight. While for one of them, he wanted to gain weight by eating well 
and doing more physical activity in order not to be judged for his short stature and small physical 
frame. 
It was evident that students were sharing what they learned during FHC with their 
families and relatives. One of the FHC main lessons was devoted to sharing what we learned 
with others and why this is important. 
With respect to satisfaction with the curriculum, students were asked about what was the 
most memorable or most important thing they felt that they learned during FHC. One student 
stated: 
I loved all the experiments that we did. It was like, really proved how everything worked. 
I also loved all the tastings, where we tasted the carrots and the other vegetables and 
fruits, and we had to say if we liked it. 
 
This and other answers reiterated the feedback received by teachers about incorporating even 
more experiments and hands-on activities into the lesson plans. In addition, it showed that the 
food tasting lesson from the Booster lessons was very popular. 
 Interviews suggest that the FHC intervention had an impact on food and snacks brought 
into the classroom for parties and celebrations, which was a goal of the wellness component. One 
student mentioned that: 
 
Like before, they didn’t serve vegetables. Now they do. They serve lettuce, carrots. 





One student also commented that this year, there was more fruit being brought, and yogurt, and 
not as much sugary foods. Also, they’ve been bringing water bottles for each other. Another 
student replied that there was not much of a change but that teachers were giving smaller portion 
sizes of snacks, such as popcorn, to students during a movie viewing. Although the physical 
activity in the classroom portion of the wellness component was not successful, there appeared to 
be some classrooms that were following the FHC suggested food and snack guidelines. The 
following table categorizes students’ statements from the interviews into emergent themes and 
shows which behavior and/or domain of change was addressed. 
 
Table 5-18. Select student quotes generated by the student interviews (n = 4) 





(n = 4) 
“From the program I got how eating more fruits and vegetables is good 
for our body and that eating less fill foods (foods lacking important 
nutrients) is better and I thought that it’s gonna be better for me and have 




“I feel good because if they don’t like what I’m eating, it’s better for me 




“If you’re eating vegetables and fruits and continue them…cause it might 
help you with if you’re sick or in hospital. It might help your family, like 
if they’re about to die.” 
FV/Health 
(illness) 




“Well, I wanted to improve my health later in life because my granddad 
said I should get a lot of physical activity and go out a lot and that I’ll be 
healthy when I’m older.” 
PA/Health 
(future) 
I figured I have to stop, like, eating that much of that fill stuff because it’s 
not that good for you.” 
SB/PPS/FV 
Valuing 
(n = 2) 
“It wasn’t good enough for my body.” [eating unhealthy] Well-being 
(general) 
“[Eating out every Sunday] That started to get old.” Change/Novelt
y 
Self-efficacy/ 
Applying to life 
(n = 4) 
“I’ve been telling my mom to buy fruits, buy packs of lemons, mangoes, 
apples.” 
FV 
“On my own, I eat less fast food.” FF 
“Eating fruits and vegetables was easy because if you eat one and it’s 
tasty, you want more. And you’re gonna continue eating the fruits. 
You’re gonna forget about the food my mom makes with the grease and 






“My grandma was going to get something and I refused to go in 
[McDonalds].” 
FF 
“When I go to school I usually bring a bottle of water.” Water 
“I used to stay home watching shows that I like but now since I like 
basketball, I’m a basketball kid now.”  
ST 
“I drink some (soda) and if I’m full I give somebody some or like I throw 
it away.” 
SSB 
“I’ve been changing that [eating fewer PPS] like, since I was smaller I 
was eating more cookies and chips and stuff like that with my friends. 
But now I don’t do it with my friends that much. I don’t like eating that 
much food. I don’t like eating chips and stuff like that. If I have money, I 
only buy like a cheese sandwich with lettuce, and stuff like that. I don’t 
buy no chips.” 
PPS 
“I used to be taking the bus to 125th or to 225th but now I’m 
walking…sometimes I’ll be playing sports every day, I play sports with 
my friends and sometimes I’ll be…I go free running with my friends.” 
PA 
“At school there’s breakfast and normally I don’t eat it. But sometimes 
there’s fruit and sometimes I only eat the fruit.” 
FV 
“…I didn’t eat that many fruits and vegetables because at school they 
didn’t offer as many of these variables of fruits and vegetables so I 
thought if I asked at home, I would get some more.” 
FV 
“When the [FHC] program started, I asked my mom to limit my time 
every day [ST], so now I get to play Tuesdays, Thursdays, Fridays…I get 
to play like 3-4 times a week instead of having it all mixed around and 
changing levels. I have a limited amount.” 
ST 
When I was at home and I really need to concentrate…I did a lot of 
temple rubs. And if I was feeling bored and tired or just lying down or 
just watching TV or something, I did a lot of knee-ups, squats, jog maybe 
in a circle.” 
PA 
“Like if I was drinking a 12-ounce can of soda I decided maybe I could 





(n = 3) 
“After you guys came, I was taking a mango and stuff that you brought 
and then it was sweet, so I liked it. I liked the taste of it.” 
FV 
“If you would have never bring the snacks (fruits and vegetables) to eat it 




“What was easy was to eat fruits, but what was hard was vegetables 
because I don’t really like vegetables that much.” 
FV 
“At first, I tried them and saw if I liked them. But since I kept on eating 




“[I thought] I haven’t eaten fruit in a long time and I love plums. So I 
want to try a plum, again, and it was very good so I was eating more 
plums, bananas, strawberries.” 
FV 
A long time ago when I didn’t need to I was eating a lot of fast food and I 
was gaining weight. But in the beginning, I wasn’t gaining a lot of weight 
because I was playing a lot of basketball. When you came, I started 
eating fruits. And now I eat a lot of fruits. 
FF/FV 
Parental supports 
(n = 4) 
“My mom didn’t buy sodas, or sweet ice teas, none of that. If she bought 





house. But I don’t really drink sodas.” 
“When I used to be at home, I didn’t really go outside because it was like 
school days and my dad always used to go outside to buy groceries, and 
he would always ask me to go with him because he didn’t want to go 
alone…to come to, like, get away from the TV. So I used to go because I 
didn’t want him to feel bad so I would go with him. So I got away from 
the TV for at least 2 hrs, I went outside.”  
ST 
“Actually when I was born, we didn’t really drink all of that [SSB]. My 
mom was the one that didn’t let us get used to that because it was bad for 
us.” 
SSB 
“I told my dad about it and my mom and now almost every night my dad 
makes me do 20 push-ups before I go to bed.” 
PA 
“But now my mom, there’s like a bowl [of fruit] my mom bought and 
every time she goes to the supermarket, I go with her.” 
FV 
My mom makes it [broccoli] now in salad.” FV 
“Every time on Sundays we always used to eat food from outside because 
it’s Sunday. But then after that my mom noticed that it’s bad so we 
stopped eating bad and my mom started putting more food in the house, 
putting more vegetables.” 
FF 
“I used to sometimes go to Coney Island and the fast food places…I used 
to get a burger, French fries. But now whenever I go there, last time I 
went there my mom got me the, like, it was pickles.” 
FF 
“Towards the beginning of the program my mom always brought me 
these carrots, baby carrots to eat instead of going to the deli and getting 
that [unhealthy food]. And she brought me tuna and more healthy foods.” 
Healthy snacks 
Well, before we like Chinese food, we would order Chinese food. So now 
we eat what’s in the house and like cooking instead of ordering outside 
fast food.” 
FF 
Other  family or 
environmental 
supports 
(n = 3)  
“It’s our teacher too cause they’re vegetarian.” FV 
“When its summer I really don’t watch TV because I’m actually outside 
at the beach or the park.” 
ST 
“Since I see fruits right there, on the table, I will just eat it.” FV 




“My grandmother, she’s always like saying that the fast food restaurants 
are not that good for you…” 
 
FF 
“…we found out that the chicken nuggets from McDonalds wasn’t really 
that much chicken because my sister has a project to do on it.” 
FF 
“They [cousins] want me to go to the park and play with them, and we 




(n = 4) 
“In my house, I didn’t really have a lot of fruits and vegetables” 
 
FV 
 “When you go to somebody’s house, they also have [PPS] and they offer 
you.” 
PPS 
“When I’m with my friends, it’s a little bit harder because when they eat 
the chips, when they chew it, you wanna eat it too.”  
PPS 
“Sometimes in the evening you’re extremely tired and you don’t feel like 
doing anything. You just want to lie on bed…or sleep.” 
PA 
“It’s sort of been hard (to drink fewer SSB) because it’s been getting 
much hotter.” 
SSB 




to watch TV…” 
“When I get home, my grandma…I can’t move around a lot because 
sometimes she says, ‘Well, can we go home?’ It’s kinda too late [at 
night].” 
PA 
“…it’s like easy to sometimes get rid of chips or cookies, stuff like that. 
But at the same time, it’s when you always go to the store that’s what you 
actually always see…” 
PPS 
“Water is first off normally actually either as expensive or, actually, even 
more expensive than the sweetened beverages so it’s sort of tempting to 
just get the sweetened beverages. Also, they’re kept really cool and taste 
sweet.” 
SSB 
“I love , I know it’s a bad thing but I like soda and my favorite soda is 
Sprite and I just can’t, like, I’ve been drinking it for a long time. It’s just 




(n = 2) 
“There are so many fast food places all over and there’s chips…You’re 
sort of always tempted to get something if you’re like really hungry and 
like you walk by, you smell, and other people are going in there getting 
burgers, French fries. You’re just really tempted to go in and get that 
too.”  
FF 
“There’s like so many processed packaged snacks all over the place, even 
just like walk down 1 block and you’ll see 5 stores that have processed 




(n = 4) 
“From the program I got how eating more fruits and vegetables is good 
for our body and that eating less fill foods is better.” 
FV 
“I started noticing more to eat healthy.” Health 
(general) 
“When I saw the calories, the calories on the bag and I saw how it had the 
sugar and all the fatness, the program helped me with that.” 
PPS 
“Soda is too much sugar so it has sweetened so it’s gonna taste good.” SSB 
“A healthy person is somebody who eats vegetables and doesn’t drink 
sweet beverages and somebody that does a lot of physical activity, 
somebody that doesn’t watch tv a lot…” 
Health 
(general) 
“[Unhealthy person]…you could see they buy a lot of candy, chips, soda, 
all of that…and they don’t wanna to go outside, they wanna stay 
watching TV or playing video games.” 
Health 
(general) 
“I know that if I just eat pastas and meats, it’s not really gonna give me 
enough nutrition to help me, like, run around, and be healthy around the 
clock.” 
FV 
“…if I drink 8 ounces of soda, I’ll try to lower it down to where you’re 
supposed to, 6, or even less.” 
SSB 
That [analyzing current patterns] made me really actually think about 




“For a healthy person, like I said, they would be able to run more laps 




(n = 4) 
“In the lunchroom, I never ate the cabbage, broccoli. But now since I’ve 
been trying to lose weight, I’ve been eating them” 
FV/lose weight 
“I changed this behavior because a long time ago when I didn’t need to I 
was eating a lot of fast food and I was gaining weight.” 
FF/lose weight 
“And I wanted to do more physical activity so even though I’m small, I 
might get stronger and be more healthy.” 
PA/short 
stature, slender 
I saw a lot of people, they’re like 6 years old, and their not eating fruits. 





inside. So I just wanted to do it more.” 
“In the lunchroom, I never ate the cabbage, broccoli. But now since I’ve 
been trying to lose wt, I’ve been eating them.” 
FV/ 
lose weight 
“I also wanted to show my mom and dad that I’m not a little baby and 




Sharing what we 
learned 
(n = 4) 
“I told it to my older sister [about the lessons].” FHC program 
“I also told my mom about that and she started making more fruits and 
vegetables because of that.” 
 
FV 
“I always tell him (my brother) to slow down and actually enjoy it 
because stuffing it down your throat you’re not really going to taste that 
much.” 
Mindful eating 
“When I used to go home I used to talk to my mom about what I did in 
school [FHC]…” 
FHC program 
[The colors that explain what’s good for you] I still have that written 
down and I told it to my sister.” 
FV 
“I told him [classmate] to give his little brother a dollar so he can buy 
something else. So he can buy water. Like, he shouldn’t buy soda or juice 




(n = 4) 
“I like how you guys used objects to help us see better to understand 
what we’re suppose to drink and what to eat. And what you guys did 




“What I like was about the colors that explain what’s good for you.” FV 
“I really liked all the tastings and ratings.” Tasting 
“I loved all the experiments that we did, it was like really proved how 
everything worked…I also loved all the tastings, where we tasted the 




“I liked it [PA in classroom] because we got to play and have fun with 
everyone and even though we have fun, we do exercise during it…” 
PA 
“…that made me feel good because when you told us why to eat it…you 
brought us snacks to show us why to eat it…” 
Tasting 
“One of the more interesting or important things I learned when you all 
said to eat the fruit, like cauliflower, to see how it tastes. Does it taste 
good? Like, write a note how you feel like it tastes. How cold it is, like 
that. So that felt good to me because if it’s cold that means it’s, like, more 
clean or more ready.” 
Tasting 







(n = 3) 
“Like before, they didn’t serve vegetables. Now they do [follow FHC 
food and snack guidelines]. They serve lettuce, carrots. Before they 
didn’t do that. 
FV 
“This year we bring fruits and stuff like that, yogurts but not that much 
sugar. We’ve been bringing water bottles for each other.” 
FV/water 
I think there was not much of a change but I think they [teachers] started 
bringing less, like if it was 2 bags of popcorn, then they started bringing 
less, like 1, and gave each kid less popcorn than before.” 
Portion size 
FV = Fruits and vegetables; SSB = Sugar sweetened beverages; PPS = Processed packaged snacks; FF = Fast food; 





Suggestions for Program Improvement 
 Multiple instruments were used to gather information on suggestions for improvement, 
including the mid-intervention professional development session, teacher weekly feedback forms, 
teacher post-survey, and teacher interview script. 
 
Mid-intervention professional development  
Three questions from the mid-intervention session sought to collect teacher suggestions 
for program improvement. The fourth question asked teachers “As you know, part of the 
program is to have all the foods in the classroom to be healthy options. What kind of materials 
could we provide to teachers and families to make this happen?” One teacher suggested that 
teaching parents how to make healthier meals while keeping their own cultural menu could help 
or giving parents recipes every two weeks or once a month. Keeping it consistent with parents 
and families seemed to be very important, in addition to being culturally aware. Another 
suggestion was making brochures that contained a family pledge to be healthier. One teacher 
suggested that they could join the local Community Supported Agriculture (CSA) group. 
Another teacher mentioned the possibility of a cooking celebration at the end of the school year. 
The fifth question asked, “As you know, we want to try more physical activities in the 
classroom. What kind of support could help to make this happen?” The teachers were very clear 
that the wellness component did not work. For one teacher the issue was not having enough 
space in the classroom. Another mentioned that it did not help students settle down, particularly 
if they tried it after recess. Another teacher commented that some of the students just don’t want 




leading physical activities. Another teacher brought in a Wii console and students danced along 
with it, and suggested having music or a dance video, especially one of students dancing and not 
adults. 
The final question asked, “We really want families to know what we are doing. We came 
to the conferences and handed out the newsletters. Is there any other way to reach families?” 
Again, consistency with parents emerged as a theme and reminding the students to talk to their 
parents about what they are learning. One teacher suggested creating a cookbook with parents 
and having them share recipes or how to alter dishes from their respective cultures to make them 
healthier. One idea was to assign homework that students do with parents such as taking a food 
inventory of their refrigerator or kitchen cabinets. A theme that emerged several times 
throughout the session was to keep translating all materials into Spanish. 
 
Teacher weekly feedback forms 
 Teacher weekly feedback forms were collected from 2 teachers (one of whom was a 
student teacher) from School A. The main teacher completed the weekly feedback form for 
Lesson 1 only. The student teacher completed the form through Lesson 5. The weekly feedback 
forms gathered per lesson feedback from teachers on lesson procedures, students’ overall 
experience with the lesson, suggestions for improvements to the lesson, student verbal responses 
to the lesson, and addressed teachers’ questions for the next lesson.  
For Lesson 1, both teachers felt that students enjoyed the FHC introductory lesson. The 
QuESTA Learning Cycle was not covered by one teacher, while the other teacher reported that 
she referred back to it at the end of the lesson to help reinforce it to students, particularly for one 




wrote, “Students were very involved and descriptive about their experience” and the other 
teacher wrote, “Students loved it!” Time management was a problem in both classrooms, 
especially toward the end of the lesson where students were supposed to theorize about muscle 
fatigue. For creating a plan to strengthen a muscle, all but 1 student in one of the classrooms was 
able to complete this procedural step. In the other class, the teacher reported that about half of 
the class understood it. Some of the students chose playing video games as what activity they 
wanted to be better at doing. There were no suggestions for improvement, but both teachers 
expressed that time was an issue. The student teacher skipped 3 procedural steps due to time 
constraints. 
 Lesson 2 had students walk around the room and mark four posters containing health 
continuums for various healthy behaviors. They then transferred their markings onto identical, 
smaller scale posters in their activity sheets. Many of the students asked why they had to repeat 
the same activity, once on the big posters hanging on the wall and again on the small-scale 
posters in their activity workbooks. Thus, a suggestion for Lesson 2 was to eliminate the 
transferring step. In addition, the activity of marking wall posters, because of limited wall space 
in the classroom, required students to alternate between sitting and walking around, which 
resulted in a lot of sitting and boredom. The next activity was to interview a classmate. During 
this activity, the classroom became very noisy and some students didn’t take the activity 
seriously or their attention span dropped. Again, time was a factor and the last two procedural 
steps of the lesson were skipped due to time shortage. The teacher felt that eating more fruits and 
vegetables to be healthy was salient to students but that being healthy in other ways (sleeping 





 For Lesson 3, the teacher stated that deconstructing the lesson was a little confusing, 
specifically understanding that the post-its and poker chips were representing the same thing 
(energy). She suggested adding a discussion about energy balance and comparing energy to fuel 
you put in a car. Lesson 4 produced a lot of discussion amongst students. The teacher felt it was 
almost too much. She stated that many of the students favor science because they get to do active, 
tangible things, and recommended more hands-on activity. The teacher also recommended 
having a sort of science fair at the end of the curriculum, where students are the experts and 
teach the FHC information to visitors (i.e. parents). 
 The Lesson 5 activity of making puzzles was very well-received by the teacher and the 
students. When discussing what it means to have an advantage, the students struggled. After a 
few attempted answers, the teacher provided the explanation herself. No other suggestions for 
improvement were stated. 
 
Teacher post-survey 
 Several questions were asked to extract suggestions for program improvement using the 
teacher post-survey. Teachers were asked to “Please write any other comments or suggestions 
you may have for improving the FHC curriculum,” and a textbox was provided for open ended 
answers. One teacher replied stating, “Shorter lessons with only the main ideas needed to be 
taught to the students, more hands on activities, more visual aids, more time for student 
discussions rather than teacher speaking for the majority of the time, more graphic organizers for 
the various academic levels in the classroom.” 
 Teacher open-ended responses to aspects of the FHC curriculum also provided insight 




improvement. Teachers were prompted for various open-ended responses with respect to science 
content, science process, goal-setting process and student motivation. More demonstrations and 
hands-on activities were mentioned along with simplifying lesson plans and having students try 
foods. There were no responses for the goal-setting process questions. Results are summarized in 
the table below. 
 
Table 5-19. Teacher open-ended responses to aspects of the FHC curriculum 
Question Response 
SCIENCE CONTENT 
What worked BEST? 
 
• “Hands-on activities, such as the puzzle and fats lessons 
using the tubes, dough, and fake blood.” 
• “Trying food.” 
 
 
What worked LEAST? 
 
• “Goal follow-through.” 
• “Setting of the goals and following through with their goals” 
 
What would you suggest to improve 
the science content? 
 
• “More demos tied to science.” 
• “Shorten lessons to only the MAIN ideas needed to be 
taught, more hands on activities, and time for student 
discussion rather than the teacher speaking for the majority 
of the time” 
 
SCIENCE PROCESS 
What worked BEST? 
 
• “Hands on activities.” 
• “What happens when we eat too much sugar.” 
 
What worked LEAST? 
 
• “Not enough hands on experiments to reinforce concepts.” 
• “Pretending to be health scientists.” 
 
What would you suggest to improve 
the science process? 
 
• “More hands on activities and science experiments.” 
 
STUDENT MOTIVATION 
Which part of the curriculum worked 
BEST to motivate students to make 
healthier choices? 
 
• “Insulin activity.” 
• “Sugar demo.” 
• “The hands on activities and showing them how much fat 
was in foods or sugar was in drinks through concrete 
evidence in front of them.” 
 
Which part of the curriculum worked 
LEAST to motivate students to make 
healthier choices? 
• “Goal setting.” 






What would you suggest to improve 
the curriculum in terms of increasing 
student motivation? 
 
• “Making it student centered versus teacher centered.” 
• “Trying more healthy food.” 
 
 
An open-ended question on the teacher post-survey pertained to the 5 booster lessons. It 
asked, “Do you think the content and activities in the booster lessons would make more sense to 
have as part of the main curriculum? Why or why not?” One teacher answered, “Yes, students 
loved them.” 
Another question asked teachers, “Do you have any other suggestions or ideas for 
involving parents in school-based events that promote healthy eating and physical activity?” 
However, no responses were provided. 
 
Teacher interview script  
 Suggestions for program improvement related to the wellness component were prompted 
by the last set of questions in the teacher interview script. 
 The teacher interview provided some insight into how to approach improving the 
program in a way that would be helpful for the fifth grade level. She first commented on the 
goal-oriented nature of academics and how this might be integrated more into FHC.  
 
I think maybe the program can make even more about how it helps the brain, the 
“smarter” aspect, and that’s why you need to do it. Kids are totally into getting smarter 
and are into school. They love nothing more than for me to call them over and see if their 
reading level went up. They come into 5th grade so eager and hopeful. So if we can tie it 
into the “smartness” aspect. If I were to teach it [FHC] again, I would emphasize that 
more and constantly make that connect. The action plan is to improve this because 





FHC is about setting personal goals and overcoming obstacles but the program provides students 
with the goals to achieve rather than students coming up with nutrition and physical activity 
goals on their own. The teacher is conveying that, since getting smarter is important for this age 
group, it would be beneficial to consistently tie FHC goals to academic achievement. 
 
Data Collection Procedures 
Ample FHC staff members were available to collect anthropometric measurements and 
administer behavior instrument surveys to participating fifth grade classrooms. Anthropometrics 
were collected over a two-day period in a pre-designated area at each formative school and the 
behavior surveys were administered in class during two regular class periods (~45 minutes each). 
Information on the appropriateness of data collection procedures for the school-based context 
was obtained through the teacher interview script. 
 
Teacher interview script 
To assess the process of measuring students pre- and posttest anthropometrics and 
behaviors teachers were asked, “How do you feel the survey and measurement sessions went? Is 
there anything you would change?” The teacher replied: 
 
I wonder if the surveys could be shortened. Some students were very leery as to what 
they were signing their names on (student assent), who will be reading this, etc. In 
general, people have similar needs but some people have different nutritional needs. It is 
important to explain this is generally how you stay healthy, but they have to know that 
some need less or more depending on multiple factors. 
  
The measurement sessions did not run very smoothly at this school since it was the first out of 




were hesitant to allow their students to leave class in groups of 3-5 students at a time to be 
measured since it was the very beginning of the school year and they presumably did not want 
students to miss important class time. Similarly, administration of the behavior instrument, 
which was administered at the start of the FHC intervention immediately prior to implementation 
of the curriculum and wellness components, had some teachers growing impatient to begin 
implementing the lessons since it was serving as the science unit for that term. A common 
complaint was that the surveys were too long and that students lost focus. Some teachers 
expressed concern about the demographic information being collected and sensitive nature of 
asking young students about their eating habits. 
Measurement sessions and behavior instrument survey administration sessions ran more 
smoothly in classrooms at School B. Sessions were more organized. Teachers were more patient 
in having the survey instrument administered over two class periods and more accepting of the 
sensitive nature of questions asked. In general, students were not concerned with providing 
assent. One classroom had a more significant number of Spanish speaking students, but only five 
of them were not given MFAS and MDSS. 
 
Outcome Evaluation 
The outcome evaluation was planned to accurately measure changes in physical health 
markers: body mass index (BMI) and percent body fat (%BF). In addition, the purpose of the 
evaluation was to assess targeted behavior and psychosocial constructs within the intervention 
context, evaluate if a school-based intervention can be effective in improving behaviors and 
psychosocial variables, and investigate the mediating mechanism of the intervention impact 




collection and administration of the two-part, paper-and-pencil survey instrument developed for 
the FHC intervention, My Food and Activity Survey (MFAS) and My Drinks and Snacks Survey 
(MDSS). Results from these data collection measures are presented below. 
 
Anthropometrics (physical measures) 
Paired sample t-tests were used to compare pre- and posttest measures for 
anthropometrics (physical measures). Fifty-two students from the 4 classes that had completed 
most or all of the FHC lessons had both pre- and posttest anthropometrical data completed, 
which included measurements of BMI and %BF. Comparing differences in the mean for the 
sample yielded a statistically significant (p < .01) decrease in BMI score (pre = .98 ± 1.2, post 
= .81 ± 1.3; p = .001) and a statistically significant (p < .001) decrease in %BF (pre = 26.1 ± 9.6, 
post = 24.3 ± 9.9; p < .001) for the sample, which were both in the expected direction. 
 
Behaviors and psychosocial mediating variables 
The survey instrument was developed to test study constructs of energy balance-related 
behaviors and psychosocial mediators. Paired sample t-tests were used to compare pre- and 
posttest measures for FHC-related behaviors and psychosocial variables. All mediator items were 
coded so the more desirable responses were the higher options. A social desirability scale was 
added to examine whether students answered questions in a manner that would be viewed 
favorably to others. 
Sixty-six students from the 4 classrooms that had completed most or all of the FHC 
lessons had both pre- and posttest data completed for the two-part, self-report behavioral survey 




which measured pre- and posttest differences in FHC-targeted behaviors and psychosocial 
mediating variables. 
Two out of six behaviors measured produced statistically significant results (p < .05) 
based on mean comparisons. For sweetened beverages, students reported a decrease in frequency 
(but not in size) of fruit drinks and sweetened iced teas consumed per week (pre = 3.06 ± 1.4, 
post = 2.66 ± 1.2; p = .028), which was in the direction expected. For processed packaged snacks, 
students reported a decrease in frequency (but not in size) of baked goods consumed per week 
(pre = 2.33 ± 1.3, post = 2.00 ± 1.3; p = .049), which was also in the expected direction. There 
was a reported increase in energy drinks consumed per week (pre = 1.23 ± 0.6, post = 1.49 ± 1.0; 
p = .015), which was in the opposite direction as expected. Results for all other food and activity 
behaviors (fast food, fruit and vegetables, physical activity, sedentary behavior) were not found 
to be statistically significant. The findings are presented in Table 5-20.  
 
Table 5-20. FHC formative evaluation student behavior outcomes. 
  












Fruit and Vegetables 
Frequency 12 0 times – 2 or more 
times every day (1-5) 
66 2.22 (.7) 2.16 (.8) -.06 (.7) -.709 .481 
Size or intensity  2 I didn’t eat this-more 
than large (1-6) 
66 3.68 (1.3) 3.81 (1.4) .13 (1.2) .886 .379 
Beverages         
Frequency of sweetened 
beverages 
5 0 times – 2 or more 





-.12 (.8) -1.214 .229 
Frequency of fruit drinks & 
sweetened iced teas 
1 0 times – 2 or more 
times every day (1-5) 
63 3.06 (1.4) 2.66 (1.2) -.41 (1.5) -2.251 .028* 




times every day (1-5) 
Frequency of sport drinks 1 0 times – 2 or more 
times every day (1-5) 
63 2.22 (1.3) 2.02 (1.4) -.21 (1.3) -1.275 .207 
Frequency of flavored waters 1 0 times – 2 or more 
times every day (1-5) 
62 1.90 (1.4) 1.53 (1.1) -.37 (1.7) -1.698 .095 
Frequency of energy drinks 1 0 times – 2 or more 
times every day (1-5) 
61 1.23 (.6) 1.49 (1.0) .26 (.8) 2.515 .015* 
Frequency of milk 1 0 times – 2 or more 
times every day (1-5) 
63 2.95 (1.4) 2.70 (1.3) -.25 (1.7) -1.210 .231 
Size of fruit drinks 1 I didn’t drink this – 
more than large/20oz 
(1-6) 
61 3.62 (1.4) 3.95 (1.4) .33 (1.3) 1.914 .060 
Size of sport drinks 1 I didn’t drink this – 
more than large/20oz 
(1-6) 
63 2.89 (1.8) 3.02 (1.7) .13 (1.8) .557 .580 
Processed Packaged Snacks 
Frequency of chips 1 0 times – 2 or more 
times every day (1-5) 
63 2.48 (1.3) 2.27 (1.2) -.21 (1.3) -1.239 .220 
Frequency of other salty snacks 1 0 times – 2 or more 
times every day (1-5) 
62 2.18 (1.3) 1.92 (1.3) -.26 (1.4) -1.487 .142 
Frequency of candies 1 0 times – 2 or more 
times every day (1-5) 
63 2.44 (1.4) 2.48 (1.3) .03 (1.3) .200 .842 
Frequency of breakfast pastries 1 0 times – 2 or more 
times every day (1-5) 
62 2.26 (1.5) 1.94 (1.3) -.32 (1.5) -1.691 .096 
Frequency of baked goods 1 0 times – 2 or more 
times every day (1-5) 
60 2.33 (1.3) 2.00 (1.3) -.33 (1.3) -2.010 .049* 
Frequency of ice cream, 
milkshakes, or popsicles 
1 0 times – 2 or more 
times every day (1-5) 
62 2.48 (1.4) 2.32 (1.3) -.16 (1.5) -.831 .409 
Size of chips 1 I didn’t eat this – more 
than large (1-6) 
63 3.46 (1.7) 3.37 (1.7) -.10 (1.6) -.460 .647 
Size of candies 1 I didn’t eat this – more 
than large (1-6) 
64 3.19 (1.8) 3.28 (1.6) .09 (1.6) .484 .630 
Size of baked goods 1 I didn’t eat this – more 
than large (1-6) 
64 3.16 (1.9) 3.31 (1.7) .16 (1.7) .735 .465 
Size of ice creams 1 I didn’t eat this – more 
than large (1-6) 





Frequency of  fast food 1 0 times – 2 or more 
times every day (1-5) 
62 2.56 (1.2) 2.40 (1.2) -.16 (1.1) -1.106 .273 
Salad, apples, or fruit bowls 1 Never-always (1-4) 64 2.50 (1.0) 2.48 (1.1) -.02 (1.1) -.110 .913 
Baked or grilled instead of fried 
food 
1 Never-always (1-4) 61 2.34 (1.0) 2.21 (1.0) -.13 (1.2) -.882 .381 
Size of burgers or sandwiches 1 Did not have this food-
x-large (supersize) (1-
5) 
64 2.22 (1.1) 2.06 (1.2) -.16 (1.5) -.862 .392 
Size of French fries 1 Did not have this food-
x-large (supersize) (1-
5) 
62 2.42 (1.3) 2.34 (1.3) -.08 (1.4) -.463 .645 
Size of fountain soda 1 Did not have this food-
x-large (supersize) (1-
5) 
64 2.27 (1.3) 2.36 (1.3) .10 (1.4) .549 .585 
Size of value menu 1 Did not have this food-
x-large (supersize) (1-
5) 
62 2.10 (1.2) 1.82 (1.1) -.3 (1.3) -1.667 .101 
Physical Activity 
Frequency 3 0 times – 2 or more 
times every day (1-5) 
66 3.30 (1.0) 3.25 (1.2) -.05 (1.2) -.309 .758 
Duration 3 Less than half an hour-
more than 3 hours (1-
5) 
66 2.26 (1.0) 2.34 (1.0) .08 (.9) .706 .482 
Sedentary Behavior 
Frequency 2 0 times – 2 or more 
times every day (1-5) 
66 3.45 (1.1) 3.45 (1.1) -.01 (1.3) -.047 .963 
Duration 2 Less than half an hour-
more than 3 hours (1-
5) 
66 3.08 (1.3) 2.97 (1.3) -.11 (1.4) -.658 .513 
 
 For targeted mediating variables, outcome expectations increased related to sweetened 
beverages (pre = 2.97 ± 1.1, post = 3.56 ± 1.1; p = .001) and this finding was statistically 




habit for water intake (pre = 4.21 ± 1.0, post = 3.82 ± 1.4; p = .007), which was not in the 
expected direction. Habit strength for sedentary behavior increased significantly (pre = 2.23 ± 
1.2, post = 2.66 ± 1.4; p = .030), which was a desirable outcome. Knowledge scores related to 
physical activity yielded significant findings and were in the desired direction. Students 
increased their mean knowledge score for physical activity (pre = .35 ± .5, post = .53 ± .5; p 
= .021). Results were not shown to be significant for any of the other mediating variables 
(outcome expectations, self-efficacy, behavioral intention, goal-setting skills, competence, self-
determined motivation, perception of parent modeling), however, many of the behaviors showed 
trends in the desired direction. Study findings for potential psychosocial mediators are shown in 
Table 5-21 below. 
 
























Fruit and vegetables 3 Not at all true 
for me-very 






-.20 (1.4) -1.211 .230 
Sweetened 
beverages 
3 Not at all true 
for me-very 






.59 (1.3) 3.536 .001** 
Processed packaged 
snacks 
3 Not at all true 
for me-very 






.21 (1.1) 1.553 .125 
Physical activity 3 Not at all true 
for me-very 










Sedentary behavior 3 Not at all true 
for me-very 

















-.17 (1.1) -1.2 .226 
Sweetened 
beverages 







.09 (1.2) .607 .546 
Processed packaged 
snacks 







.30 (1.5) 1.508 .137 







-.04 (1.4) -.206 .837 







.27 (1.4) 1.589 .117 












Eat more fruit and 
vegetables 
1 Won’t do it 
within next 6 
months-have 
been doing it 






-.22 (1.4) -1.223 .226 
Avoid sweetened 
beverages 
1 Won’t do it 
within next 6 
months-have 
been doing it 






-.02 (1.2) -.103 .918 
Eat fewer processed 
packaged snacks 






.09 (1.4) .523 .603 






0 (1.7) <.001 1.000 
Do more physical 
activity 










Spend less time on 
sedentary behavior 
















-.02 (1.5) -.081 .936 






0 (1.8) <.001 1.000 
Water 1 Not at all true 
for me-very 






-.39 (1.1) -2.792 .007** 
Sweetened 
beverages 
1 Not at all true 
for me-very 






.31 (1.4) 1.726 .089 
Processed packaged 
snacks 
1 Not at all true 
for me-very 






.24 (1.3) 1.423 .160 
Fast food 1 Not at all true 
for me-very 






.13 (1.3) .798 .428 
Physical activity 1 Not at all true 
for me-very 






-.8 (1.5) -.410 .683 
Sedentary behavior 1 Not at all true 
for me-very 










Breakfast 1 True (1); 
False (0) 
62 .81 (.4) .84 (.4) .03 (.5) .531 .597 
Fruit and vegetables 1 About 2 (0); 3 
(0); 4 (1); 5 
(0) cups 
63 .21 (.4) .17 (.4) -.03 (.6) -.424 .673 
Water  1 4 (0); 6 (0); 8 
(1); 10 (0) 
glasses 
62 .31 (.5) .29 (.5) -.02 (.5) -.256 .799 
Sweetened beverage 
size 
1 4 oz (0); 6 oz 
(1); 8 oz (0); 












61 .51 (.5) .41 (.5) -.10 (.7) -1.062 .293 
Fast food: French 
fries size 




61 .51 (.5) .61 (.5) .10 (.6) 1.230 .224 




62 .35 (.5) .53 (.5) .18 (.6) 2.378 .021* 
Sedentary behavior 1 1 (0); 2 (1); 3 
(0); 4 (0) 
hours 
62 .31 (.5) .31 (.5) 0 (.6) <.001 1.000 
Goal setting skills 
(general) 







-.23 (1.2) -1.528 .132 
Competence 
(general) 
 3 Not at all true 
for me-very 






-.01 (.9) -.096 .924 
Autonomy  Autonomous 
motivation 
3 Not at all true 
for me-very 






-.18 (1.2) -1.219 .227 
A-motivation 3 Not at all true 
for me-very 






.27 (1.2) 1.738 .087 
Controlled 
motivation 
3 Not at all true 
for me-very 











Fruit and vegetables 2 Not at all true 
for my 
parents-very 






.06 (1.5) .343 .733 
Physical activity 2 Not at all true 
for my 





true for my 
parents (1-5) 
(1.3) (1.3) 
Sedentary behavior 1 Not at all true 
for my 
parents-very 






.28 (1.4) 1.651 .104 
Sweetened 
beverages 
1 Not at all true 
for my 
parents-very 






.23 (1.8) .980 .331 
Processed packaged 
snacks 
1 Not at all true 
for my 
parents-very 






.39 (1.7) 1.791 .078 
Social-desirability 
scale (general) 
 9 Yes or no 
(1,0) 





Figure 7. Key findings from the formative evaluation presented within the framework of 























































































































































































































































































































































































































































































































































































































































































































































































































































































































Table 5-22. Explaining key process evaluation findings for study components and 
instruments, and next steps.  
Overarching question: What can we learn from this formative evaluation about ways to improve 
the quality and feasibility of program implementation and the appropriateness of study 




What worked/didn’t work? 
 
How will this be changed 
or improved? 
 
Teacher Professional Development 
  Pre- & mid-intervention PDs 
• Pre-I PD was positively received 
by School A & School B teachers 
             -  Attendance rates were high 
             - Concepts were clear 




• Having visuals and 
demonstrations of curriculum 
& wellness activities 
• Handing out program 
materials and showing 
samples of lessons 
• Being informative & 
enthusiastic 
What didn’t work 
• Overwhelming teachers with 
information & 
scheduling/time burden 
• Increasing teacher stress when 
talking about long 
commitment 
• More visuals; more 
interactive & hands-on 
activities 
• Promote more teacher 
“buy-in” as to the 
importance of students 
receiving FHC 
• More teacher 
motivation (i.e. 
“cheerleading”) 
• FHC implementation 
coordinators will teach 
curriculum and lead 
wellness components 
to relieve teacher 
burden 
  On-going teacher support 
• Overall, good support 
provided throughout 
intervention 
• Weekly meetings with 
teachers was low 
-One teacher met with 
implementation coordinators 
once (8% for curriculum, 3% 
for wellness) 
-One teacher met with 
implementation coordinators 
5 times (42% for curriculum, 
16% for wellness) 
-Five teachers from School B 
met with implementation 
coordinators during their 
lunch period once a week 
What worked 
• Verbal assertions of support 
and encouragement (i.e. “You 
did a great job with the lesson 
today”) 
• Providing teaching materials 
in advance; answering 
teachers’ questions 
• Co-teaching 
What didn’t work 
• Weekly meetings with 
implementation coordinators 
to complete Teacher Weekly 
Feedback forms & Weekly 
Wellness Checklists 
• Observing quietly from back 
of classroom (teachers wanted 
more help & guidance 
teaching curriculum & 
leading wellness activities) 
• Time burden of reviewing 
upcoming lessons with 
implementation coordinators 




will be in the 
supportive role, mainly 
helping with classroom 
management and 
student engagement 
• Presenting FHC 
components as a 
“break” for teachers at 
the pre-I PD and 
during intervention 
• Previous change 
eliminates need for 
weekly teacher 
meetings  
• Increase enthusiasm of 
FHC team whenever 
interacting with school 
administrators, 








• At School A, 1 class out of 6 
completed the entire 
curriculum 
-This teacher taught all Main 
Lessons (1-18); FHC 
instructor taught the 5 Booster 
lessons 
• At School B, FHC 
implementation coordinators 
took over teaching for 3 out 
of 4 classes starting at 
Lesson 8 
-These 3 classes completed 
Main Lessons (1-18) 
- In 2 out of these 3 classes, 
the FHC instructor taught the 
5 Booster Lessons 
• At School B, the fourth class 
had FHC implementation 
coordinators teach starting at 
Lesson 6 
-This class dropped out of the 




• Strong, but results are 
somewhat skewed because 
FHC implementation 
coordinators taught about 





in front of classroom helping 
with lessons instead of 
observing from the back 
• Lessons with hands-on 
activities, visuals & 
experiments 
• Short lessons with simple 
concepts 
• Topics students found 
interesting 
• Showing students how to do 
something, then having them 
do it 
• Having a ‘Do Now’ at the 
start of lessons to orient 
students to the topic 
• Age-appropriate math 
problems 
• Lessons on PowerPoint 
• Positive reinforcement to 
motivate students after 
sharing their goals 
• Having materials translated 
into Spanish 
What didn’t work 
• Time constraints for 
teachers to prepare to teach 
FHC lessons 
• Time constraints of 
managing to teach FHC 
along with regular teaching 
requirements; stress of 
commitment 
• Classroom management 
• Teachers lack of familiarity 
with FHC content 
• Lengthy lessons with 
complex concepts 
• Students copying the ‘Do 
Now’ onto paper (time-
consuming) 
• Having students analyze 
their current patterns and 
compare to 
recommendations 
• Individual goal-setting 
process/Creating action 
plans 
• Assigning FHC as 
homework 
• FHC implementation 
coordinators will teach, 
not teachers 
• Shorten lesson content 
& simplify lesson 
language 




• Revise lesson sequence 
• Reduce number of 
lessons in curriculum 
• Add more visuals & 
interactive, hands-on 
activities (energy 
balance visual, called, 
‘balance-o-meter’, for 
each student; poster of 
FHC questions to hang 
in classrooms) 
• Add group activities/a 
play 
• Guided group goal-




• Create a ‘Do Now’ 
activity sheet for each 
lesson 
• Add math and 
investigative activities 
• Add food sampling to 
main lessons 
• Continue providing 





• Synthesizing information 
• Lack of staff to provide 
individual guidance 
• Range of student learning 
levels within a classroom 
Wellness 
• Limited success overall 
• Some teachers did lead the 
MTI exercises but not 
consistently throughout the 
intervention 
• Some teachers did not seem 
comfortable leading the class 
in exercises 
• Many barriers to 
implementation, mainly time 
constraints and difficulty of 
scheduling PA in the 
classroom 
• Some success with FHC food 
& snack guidelines 
What worked 
• FHC implementation 
coordinators leading 
classroom PA on a set 
schedule each week 
• Giveaways (pedometers) 
• Sending materials home 
with students 
What didn’t work 
• Fitting PA into the daily 
schedule 
• Student/teacher motivation 
in participating 
• Lesson sequence (PA unit 
towards end of main 
lessons) 
• Move-to-Improve not 
engaging to students 
• Competing PA in school & 
in the classroom 
• School-related logistics 
(ample space in classrooms; 
multiple-level schools) 
• FHC implementation 
coordinators will lead 
PA, not teachers 
• Provide regular PA 
schedule that class can 
continue to follow 
• New physical activity 
module (Dance breaks 
with music instead of 
stretching and aerobic 
exercises) 
• Create posters for 
recording wellness 
activity to hang in 
classrooms 
• Hang FHC food/snack 
guideline posters up in 
classrooms and send 






• Distributed for 3 of the 6 
FHC behaviors with a one-
third return rate, collectively 
Science-on-the-Go Booth & Raffle 
• 55 parents/families entered 
the raffle 
• 85% parents responded 
correctly on the raffle 




• Newsletters: recipes; 
separate sections for 
students and parents, 
providing tips 
• Raffle prizes 
• FHC presence at school 
events involving parents 
(with Spanish-speaking team 
members) 
• Students creating 
personalized invitations for 
their parents 
• Inviting parents to End-of-
the-Module celebration & 
displaying students’ FHC 
artwork 
• Flavored water tasting with 
fresh fruit 
• Encouraging participation of 
entire family, including 
siblings and other relatives, 
in FHC events 
What didn’t work 
• Not having newsletters for all 
FHC behaviors sent home 
• Distribute parent 
newsletters for each of 
6 FHC target behaviors 
• Distribute newsletters 
evenly throughout 
intervention period 
• Ensure recipes are 
culturally relevant and 
easy to follow 
• Increase FHC presence 




other fifth grade school 
events) 
• Further encourage 
students to share with 
parents in FHC 
curriculum and 
wellness components 
• Add more 
opportunities for 









• High average: 83% 
 
Wellness 
• Low (no quantitative measure) 
What worked 
• Hands-on activities & 
experiments 
• Scientific connections being 
taught 
• Demonstrations that called for 
student volunteers 
• Giveaways & raffle prizes 
• Art and creative projects 
• Discussions where students 
could share their experiences 
• Interest in topic or discussion 
• Having a family member with 
a health condition 
What didn’t work 
• Tedious activity sheets 
• Too much writing 
• Individual goal-setting 
• Incorporate more 
hands-on activities & 
experiments into 
lessons 




• Increase connections to 
science 
• Add processed vs. less 
processed food activity 
& discussion 
• Continue giving 
pedometer to each 
student 
• Holiday card drawing 
contest 
• Add a play to 
curriculum with 
characters that students 
relate to (students 
volunteer to read 
various parts) 
• Add a debate to 
curriculum 
• Incorporate music & 
dancing into PA in 
classroom 
Classroom management 
• Fairly high: 70% 
What worked 
• Teacher who were in control 
of their students/did not allow 
problematic students to 
disrupt the entire class 
What didn’t work 
• Classrooms with select 
students that were 
consistently misbehaving or 
disrespectful to teachers 
• Language barrier (Spanish) 
• Students arriving to class late 
from a previous class held in a 
different part of school 
• Occasional fire drills 
 
Student satisfaction 
• Overall reception was high at 
76.5% 
What worked 
• Teachers’ satisfaction with 
and/or attitude towards the 
FHC program 
• Students’ perceptions that 
receiving FHC was something 
“special” 
• Friendliness of FHC 
implementation 
 
• Will have FHC 
implementation 
coordinators teach so 
that content is clear & 
accurate & to answer 
students’ questions 
• Ensure ample 
opportunities for 





coordinators that took charge 
of the classroom 
• Use of visuals 
• Experiments 
• Opportunities to volunteer 
• Age appropriate content level 
• Topics that students related to 
personally 
• Learning new & interesting 
concepts, & “why-to” 
information 
• Learning the function of 
different colored F&V in the 
body 
• Experiments and 
demonstrations 
• Reading nutrition labels 
• Sampling food 
• Internal motivation toward 
behavior change 
• PA that’s fun 
What didn’t work 
• FHC as homework 
assignments 
• Complex concepts & 
synthesizing information 




• Add more experiments 
• Add reading nutrition 
labels activity & 
calorie/fat/sugar 
content of various food 
items and concise 
• Make “why-to” and 
“how-to” information 
more clear 
Instruments & Procedures 
Process instruments & procedures 
• The eleven process 
instruments developed were 
overall useful and appropriate 
- Low number of Teacher 
Weekly Feedback forms & 
Weekly Wellness Checklists 
completed for teachers 
- FHC implementation 
coordinators filled out Lesson 
Observation forms on their 
own teaching of curriculum 
mid-way through intervention 
 
What worked 
• Measuring student reception 
that’s built into lesson 
observation forms & activity 
sheets 
• Space for field notes in lesson 
observation forms 
• Teacher & student interviews 
for capturing data that other 
instruments were not able to 
capture 
• Raffles slips as parental 
component response data 
• Mid-I PD as a focus group 
What didn’t work 
• Soliciting responses to online 
teacher post-survey (given at 
end of school year) 
• Possible biases due to 
implementation coordinators 
completing Lesson 
Observation forms once they 
switched to teaching 
• Eliminate Teacher 
Weekly Feedback 
Forms & Weekly 
Wellness Checklist 









• Could not measure teacher 
implementation well 
 
Outcome instruments & procedures 
• Anthropometric measurement 
manual was appropriate for 
measuring student heights and 
weights 
- data collected as planned & 
in a timely manner 
 
• Behavior survey instrument 
- data collected as planned & 
in allotted time; ample FHC 
team members to manage 
sessions & answer questions 
- Some teachers from School A 
unhappy that surveys took 2 
class periods, delayed start of 
program  
- Surveys were too long and 
felt tedious (some students 
could not concentrate fully); 
survey fatigue may have 
compromised data 
- Varying reading levels may 
have affected some students’ 
understandings of survey 
questions 
What worked 
• Removing students in groups 
of 5 from class to be measured 
• Number of staff available for 
measurement sessions 
• Protocol enabled 
measurement sessions to run 
smoothly 
What didn’t work 
• Students who felt that their 
answers to the survey 
questions would be judged 
• Behavior surveys too long 
• Making color copies of 
behavior survey instruments 
for each student (too costly) 
• Behavior surveys not 
engaging; student boredom 
• Missing data due to skipped 
questions/absent students 
• Language barrier (data from 
Spanish-only speakers not 
included) 
• Clarify during pre-I 
PD that measurement 
sessions will be done 
towards beginning of 
program; behavior 
surveys will take 2 
class periods prior to 
start of program 
• Clarify that this is not 
a test; no right or 
wrong answers; remind 
student periodically 
throughout survey to 
respond honestly & not 
look at other’s 
responses 
• Find alternate 
administration method 
for behavior survey 
instrument (make use 
of new technology) 
instead of paper-and-
pencil format while not 
having to shorten 
sections 
• Make surveys more 
engaging to students 
School A = Formative School A; School B = Formative School B; School C = Formative School C; Pre-I PD = Pre-
intervention professional development; Mid-I PD = Mid-intervention professional development; PA = Physical 




Table 5-23. Key findings from the FHC outcome evaluation 
Research Question Finding Statistically 
significant? 
What was the impact of the 
formative stage of the FHC 
intervention on: 
  
     a. weight-related parameters of 
mean body mass (BMI and percent 
body fat (%BF)? 
• n=52; p < .01; p < .001 
• BMI: (pre=.98 ± 1.2, post=.81 ± 1.3; p=.001) 






     b. targeted behaviors of 
increasing fruits and vegetable 
consumption and physical activity, 
and decreasing sweetened beverage, 
processed packaged snack, and fast 
food consumption, and sedentary 
behaviors? 
• n=66; p < .05 
• Sweetened beverages: decrease in frequency 
(not size) for fruit drinks and sweetened iced 
teas consumed per week (pre=3.06 ± 1.4, 
post=2.66 ± 1.2; p = .028); decrease in 
frequency for energy drinks (pre = 1.23 ± 0.6, 
post = 1.49 ± 1.0; p = .015).   
• Processed packaged snacks: decrease in 
frequency (not size) for baked goods 
consumed per week (pre=2.33 ± 1.3, 
post=2.00 ± 1.3; p = 0.49). 










     c. targeted potential mediators of 
behavior change? 
• n=66; p < .05 
• Outcome expectations: for sweetened 
beverages (pre = 2.97 ± 1.1, post = 3.56 ± 1.1; 
p = .001) 
• Habit strength: for increasing water intake 
(pre = 4.21 ± 1.0, post = 3.82 ± 1.4; p = .007); 
decreasing sedentary behavior (pre=2.23 ± 
1.2, post=2.66 ± 1.4; p= 0.30). 
• Knowledge: related to physical activity 
(pre=.35 ± .5, post=.53 ± .5; p= .021). 


















Childhood obesity is a serious problem facing youth and prevention in today’s 
obesogenic environment is complex and challenging. Successful school-based interventions for 
reducing obesity risk have the potential to reach children on a national-scale. For this reason, 
effective interventions are needed. However, to implement nutrition education successfully, 
attention needs to be given to its development. As such, formative evaluations are useful during 
the early phases of research yet are often absent in the literature (Gittelsohn et al., 2006). A 
formative evaluation of FHC was, therefore, conducted to learn how to improve intervention 
components for more successful implementation during the full trial.  
This chapter investigates the major lessons learned from the formative evaluation of FHC 
with respect to the main components of curriculum and wellness, the implementation process, 
and the study instruments. Additionally, conclusions drawn from the FHC formative evaluation 
can shed light on key factors to include in formative studies for school-based interventions, 
particularly for maximizing a program’s ability to change behavior and the ability for evaluation 
instruments to detect any changes. Connections to other studies and relevant works are 
simultaneously explored to ascertain similarities and differences, and to highlight the 
contribution of these findings to the current literature. Strengths and limitations of the study are 
presented, followed by a discussion on future directions and implications of this formative 
evaluation for future research. 
 






Being that the FHC curriculum is such an integral part of the potential success of the 
intervention, it was paramount that conducting this formative evaluation be informative in 
improving the curriculum to ensure that it could positively influence students’ nutrition and 
physical activity choices and help them achieve the behavior change objectives. Several key 
findings related to curriculum content emerged. 
The formative evaluation showed that there were aspects of the curriculum that needed to 
be modified. In general, teachers found it difficult to teach the lessons, especially in conjunction 
with the other regular subjects. Teachers specifically expressed that they struggled with the task 
of learning the dense nutrition and physical activity content of FHC well enough in preparation 
for leading the classroom lessons. Research on teacher professional development has found that 
to establish a firm foundation for improved student outcomes, teachers must integrate their 
knowledge about the curriculum and about how to teach it effectively (Timperley et al., 2008). 
This could not happen because teachers had not fully grasped curriculum content, suggesting 
content must be simple enough for the average teacher, who may be unfamiliar with nutrition 
and physical activity concepts, to learn and teach in a short period of time. 
The science and nutrition-related concepts covered in the lessons were too complex for 
some students to grasp. This was evident in the classroom and based on student activity sheets 
and feedback from teachers from both schools. For example, it did not appear that the majority of 
students understood the FHC main and unit questions. It is unclear whether this was due to the 
lengthy sentence structure of the questions, complex wording, varying student reading and 
comprehension levels, or something else. Perhaps having to learn so many questions and trying 




It was apparent that students had trouble synthesizing information from lessons, an 
important part of the scientific inquiry process used, and that this may have affected their 
confidence in completing related activity sheets. For certain students, portions requiring them to 
summarize and theorize using new concepts were often incomplete, suggesting that the method 
of science inquiry may have been too sophisticated or else not explained clearly enough. 
Whether they did not understand the task or were simply unengaged in writing activities is 
unclear. But the possibility that the curriculum content was too advanced seems to hold some 
merit considering that many of the schools that are in the targeted area for FHC have a fair 
amount of low-literacy level students. Furthermore, classroom teachers are more attuned to the 
comprehension levels and academic capabilities of their students, their perspectives confirmed 
that some content was inappropriate.  
Results showed that the length of lessons needed to be shortened. A common teacher 
complaint was that they felt they could not complete each procedural step in the allotted time. 
Furthermore, having to follow dense lesson text and fitting sessions into 45-minute periods was 
daunting and made them feel anxious about whether they were doing a good job. 
In general, lesson activities took students longer to complete, suggesting that time 
projections for lessons were not realistic. For example, the ‘”Do Now” activity, designed to be a 
short, 5-minute question and answer task that helped students focus at the beginning of each 
lesson, often took up more time and thus took valuable time away from other activities. 
Additionally, completing the “Do Now” at different speeds accentuated differences in student 
academic abilities both within a classroom and between classrooms.  
Activity sheets not completed in class were sometimes assigned as homework but rarely 




lacked motivation to do them, or students required more one-on-one guidance to complete them. 
In any case, it seemed that all FHC-related work had to be completed during the class time. 
Making the appropriate changes to lesson content and length was significant because the 
purpose of the curriculum was to help students achieve the behavior change goals of the FHC 
program for reducing childhood obesity risk. If students were not able to understand concepts or 
get through entire lessons, it would be unfair to expect them to understand why to and learn how 
to make healthier changes. 
Findings demonstrated that the goal-setting process needed to be modified in order to 
successfully assist students towards behavior change. The majority of students had difficulty 
tracking and analyzing their current diet and physical activity patterns in order to compare them 
to the recommendations. Furthermore, several teachers stated that students were generally not 
realistic about their current consumption and activity levels. Based on comparisons to 
preliminary data, most students overestimated their fruit and vegetable consumption and 
underestimated when it came to the more unhealthful behaviors. Evidence has shown that self-
assessment is effective in motivating students because it increases sense of concern and reduces 
optimistic bias (Schwarzer and Fuchs, 1995). For this reason, the goal setting process used 
needed improving. They could not accurately assess risk and, thus, could not be expected to be 
motivated towards change.  
Subsequently, creating individual action plans was also challenging. The interviewed 
teacher confirmed that many of her students would have needed step-by-step guidance, as well as 
increased motivation, to understand and apply the goal setting process since the process took a 
lot of time and focus. Research suggests that by facilitating the target population to assess their 




for participants (Boddy, et al., 2012). Therefore, altering the goal-setting approach was deemed 
necessary to make it more explicit and provide students with greater support during the process. 
Results from the FHC formative evaluation also demonstrated the need for all lesson 
activities to meet behavioral objectives. Some activities that were rated as well-liked were 
successful because, after doing them, students seemed to understand the practical applications to 
their own lives. These activities were, therefore, retained.  
Other activities that were not successful in meeting the educational learning objectives to 
support behavior change were removed. One such group activity was meant to help students 
realize that they were perhaps not in energy balance most of the time and to prompt a need for 
behavior change. And while this activity was rated highly by students, it was evident that they 
did not understand how it related to their own lives. In addition, curriculum activities needed to 
be executable in typical grade school classrooms, which often vary in size, design and layout. 
The need for lesson activities to be engaging to students was also very important. No 
matter how effective an activity might have been, if students were not fully engaged, the activity 
was not successful in motivating behavior change. On average, student tended to lose attention 
when there was too much writing or discussion involved. This also happened if one part of a 
lesson was ruminated upon for too long. Thus, lesson activities needed to be interesting and 
transitions from activity to activity within a lesson needed to be appropriately spaced. 
Feedback from teachers repeatedly pointed to the need for more lesson visuals and 
hands-on activities to engage students in learning. Classroom observations also showed that 
students were more enthusiastic during group activities or demonstrations that contained colorful 




alive when they had the opportunity to volunteer for demonstrations in front of the classroom, 
prompting FHC staff to incorporate more visual learning and volunteer opportunities. 
 
Wellness 
 The wellness component (PHC) is also a central part of the FHC intervention and, like 
the curriculum, wellness activities were developed to propel students towards achieving the 
study’s behavior change objectives. Therefore, learning about what worked and what did not 
work was important. Evaluation results showed that the physical activity module needed to be 
altered, mainly because MTI was minimally executed by teachers. 
 Despite seeming to have been well-received by teachers during the pre-intervention PD 
session, very few teachers initiated MTI exercises in their classrooms. When initiated, success 
was short-lived. Furthermore, neither teachers nor students seemed very motivated to do MTI 
exercises regularly. This result suggested that MTI was not engaging or fun for study participants. 
 One teacher stated liking the academic integration MTI allowed for, but even her class 
did not persist in using MTI. This indicated that even though aspects of MTI were liked, it was 
not captivating enough overall to motivate teachers and students in using it.  
Conversely, most students and teachers seemed enthusiastic when an implementation 
coordinator led the class in MTI exercises at the beginning and middle of the intervention. This 
might be explained by the novelty of having an outside person lead the class or that having a 
change in the usual daily routine was temporarily exciting.  
The major lesson learned from evaluating the wellness component was that if a classroom 
physical activity module is not engaging it cannot be successful in real-world application. More 




to student behavior change and, subsequently, improved health. Furthermore, when using an 
already existing physical activity module, researchers should first ensure that it is engaging to the 
intended audience. This might have been achieved by trying out some of the MTI exercises with 




Formative evaluation results were instrumental in uncovering key facilitators and barriers 
to program implementation. Results indicate that there were a number of actions important to 
take before implementation began. First, it was vital to implement FHC in classrooms that were 
able to commit to the full intervention period. The teachers from the school that dropped out of 
the FHC intervention (School C) appeared enthusiastic during the pre-intervention PD session. 
Drop out might have been attributed to administrative pressures stemming from the change in the 
school principal that occurred simultaneously, or teachers feeling overwhelmed and stressed 
about incorporating FHC into their already busy schedules. In the end, the reason for drop out 
was unclear but this result suggested that while teachers may be physically present, this does 
guarantee that they are committed. 
Accordingly, the circumstances that initially led to participation bear a complex 
relationship to further engagement (Timperley et al., 2008). Unfortunately, the dropout rate was 
high (60%) for classrooms that began implementing FHC, and suggests that more could have 
been done by the FHC staff to motivate school administrators and teachers to complete the 
intervention. Research done by the International Academy of Education and International Bureau 




teachers recognize as real and then offering a vision of how they might be solved (Timperley et 
al., 2008). Thus, study staff could devoted more time to educating teachers about consequences 
of childhood obesity and student risk. 
For conducting a more thorough formative evaluation, it would have been desirable to 
have had data from more classrooms, which would have undoubtedly enriched findings. It also 
would have been beneficial to have collected data from classrooms following dropout to find out 
details about reasons for drop out and ways to avoid it. 
In order to motivate teachers to stay the course of the intervention, FHC staff learned it 
was important to rally teacher support of the program from the beginning (i.e. during the pre-
intervention PD session). This meant being a cheerleader for the FHC program, informing 
teachers about the benefits to students of having a nutrition and physical activity curriculum and 
wellness supports, distinguishing FHC as an innovative curriculum compared to the current 5th 
grade nutrition science unit, and being extra enthusiastic during all interactions with teachers. 
Research by the International Academy of Education and International Bureau of Education 
suggest that an important factor influencing whether professional learning activities have a 
positive impact on student outcomes is the extent to which those outcomes form the rational for, 
and on-going focus of, teacher engagement. In other words, targeted student outcomes should be 
made clear to teachers and teachers should be reminded of the impact a new practice, curriculum 
in this case, has on a valued outcome, student health (Timperley et al., 2008). And teachers 
should be constantly reminded of this valued outcome. Thus, perhaps further emphasizing the 
potential for positive student changes and health outcomes may have prompted increased 




Another key lesson learned was that intervention details needed to be presented clearly 
and concisely prior to the start of the intervention. This includes the level of commitment, 
intervention timetable, and providing teachers with intervention materials that were in their 
complete form. The curriculum binder given to teachers during the pre-intervention PD session 
was incomplete. Although the total number of lessons and intervention timeline were reviewed, 
this may have made it seem, to some teachers at least, that the FHC team had not been 
transparent about the extent of the commitment. Thus, it is important for teachers to know 
exactly what to expect to promote a trusting relationship. It is equally imperative, however, not 
to overwhelm teachers with too much information or a long list of responsibilities, but to provide 
only the most necessary points in a clear manner.  
Establishing reliable and strong forms of communication with teachers was another 
crucial implementation factor, which proved to be a barrier. Despite repeated efforts during and 
after the pre-intervention PD sessions, certain teachers were unresponsive or difficult to reach. 
As a result, it was challenging for FHC staff to provide them with on-going support. It was 
unclear to what extent these teachers taught the FHC curriculum or conducted the wellness 
activities because they were uncommunicative. Thus, it is important for investigators to be 
persistent and make repeated efforts to establish and maintain communication with teachers so 
that teachers feel supported and more data can be collected.  
Along the same lines, data from both schools made it abundantly clear that the consistent 
presence of implementation coordinators in the classroom during FHC lessons and wellness 
activities was a key facilitator because it served to provide teachers with encouragement and 
continuous support. Teachers in this study seemed to rely on implementation coordinators to help 




implementation coordinators to interject and assist with teaching. Similarly, 82% of teachers in 
the Gimme 5 study reported wanting someone to be available at the school to answer questions 
during curriculum implementation (Davis et al., 2000). Another school-based intervention 
targeting American Indian children also found that regular classroom visits by intervention staff 
were necessary to help teachers implement curriculum (Helitzer et al., 1999). 
It was also important for implementation coordinators to individually tailor teacher 
assistance. Research suggests that teachers should not be viewed as technicians who can be 
taught a new set of behaviors and then be expected to teach them because this ignores the 
complexity of teaching and disregards the need for teachers to be responsive to the learning 
needs of their students (Timperley et al., 2008). Effective teaching is based on a teacher’s set of 
beliefs, knowledge and values. Therefore, external experts who simply promote their own 
preferences are less effective than those who involve teachers in discussing and developing 
understandings that are meaningful in their particular practice contexts (Timperley et al., 2008). 
Therefore, being sensitive to different teacher attitudes and teaching styles was necessary for 
providing teachers with the proper support for teaching a new curriculum. 
The limited implementation of PHC by teachers further suggests that the consistent 
presence of study staff is a key factor for successful implementation of a school-based 
intervention. A possible explanation for poor implementation of PHC, specifically MTI, may 
have been that teachers were not sufficiently prepared to lead MTI activities. Research shows 
that to make significant changes to their practice, teachers need multiple learning opportunities to 
learn new information and understand its implications for practice (Timperley et al., 2008). 
Although sample activities were demonstrated during the pre-intervention PD session and 




of the intervention, teachers seemed to have needed more exposure and training. Perhaps more 
sessions led by the implementation coordinators would have helped. About mid-way through the 
intervention, an implementation coordinator did another round of leading classrooms in MTI but 
it may have been too late. And this further shows that a consistent presence of study staff is 
important. 
Several other factors seemed to have contributed to the unsuccessful implementation of 
classroom physical activity. One teacher cited time and scheduling conflicts as main barriers and 
said that traveling around the school to and from different class periods often took a long time 
and students often needed several minutes to settle down after returning to class. Thus, teachers 
may have found it difficult to achieve the goal of doing two, 10-minute bouts of classroom 
physical activity. 
Additionally, many teachers seemed uncomfortable leading the class. This may indicate 
that, in general, it is not realistic to expect regular classroom teachers to lead classroom physical 
activity. While most teachers likely have experience learning new curricula, they probably lack 
experience with classroom physical activity modules. It is also possible that some teachers felt 
embarrassed exercising in front of their students. In fact, only one teacher seemed to have her 
own regular exercise break routine. 
Accordingly, it’s possible that having a physical activity routine somewhat competed 
with initiating MTI. Since MTI was designed to supplement existing physical education in 
grades K-5, teachers were encouraged to do both if they already had an existing exercise plan. 
But perhaps they simply felt more comfortable continuing with their own routine rather than 




Other physical activity programs outside the classroom or outside the school might have 
also competed with doing MTI. Students at School A had ballroom classes twice a week, for 
example, which they really seemed to enjoy. Some students likely did after school sports or 
dance, as well. Perhaps teachers and students already felt that they were meeting physical 
activity requirements and that MTI was not necessary. Because MTI was not particularly 
engaging, it was also difficult to promote. If it had been more appropriate and appealing, perhaps 
more efforts could have been made by implementation coordinators to set it apart from 
competing activities. 
It is noteworthy that the physical activity unit of the curriculum came towards the end of 
the FHC main lessons, suggesting that the sequence of lessons may have been a barrier to MTI 
success. During this unit, students and teachers received pedometers. It may have been beneficial 
to use this giveaway earlier to increase enthusiasm for PHC.  
Scheduling and holding regular weekly meetings with individual teachers was another 
barrier. The primary reason cited by teachers was scheduling and time constraints. As such, 
teachers would have had to have given up a prep period or their lunch time to do so. In addition, 
since there were only two implementation coordinators, meeting with each teacher individually, 
while possible, was difficult to schedule logistically-speaking. It is likely that a greater number 
of FHC staff members would have been needed. Thus, providing this kind of individual support 
throughout the course of the intervention was unfeasible and an inefficient means of ascertaining 
teachers’ opinions about the program. This suggests that having teachers both teach and provide 
their feedback about teaching on a weekly basis is too cumbersome with respect to time in the 




Conversely, implementation coordinators for the C3 intervention successfully completed 
weekly, one-on-one meetings with teachers. C3 implementation coordinators were also 
consistently available to teachers and, in turn, teachers placed great value in the support they 
were given (Lee et al, 2013). It is important to note that the C3 curriculum was taught by middle 
school science teachers who taught C3 exclusively for five periods a day, whereas FHC was 
taught by regular elementary school teachers who taught across subjects and were with their 
students for six periods a day. Thus, C3 teachers had an extra period free and likely more time to 
commit to individual weekly meetings. Presumably, this also made it more difficult for FHC 
teachers to learn a new curriculum because they taught each FHC lesson only once whereas C3 
teachers taught each lesson multiple times. 
Although the weekly meetings were not a successful strategy, FHC implementation 
coordinators were present at schools at least twice a week and were always available to answer 
teachers’ questions, suggesting that, like in C3, teachers were receiving support from 
implementation coordinators whenever needed. Furthermore, as teacher implementation scores 
were high in C3 and in the present study, it is likely that having implementation coordinators 
present at almost every lesson to assist in teaching helped teachers remain faithful to the 
curriculum and complete lessons. 
Further study is needed to confirm whether individual teacher on-going support on a 
weekly basis is feasible and useful in large, multi-component school-based interventions. And 
investigators should be realistic about the number of staff members needed to provide adequate 
support if this strategy is employed. It is noteworthy that the attendance rate for the mid-
intervention PD in C3 was low (50%) while the overall attendance rate for the FHC mid-




were already receiving on-going training and support from implementation coordinators during 
the weekly meetings. Thus, it is plausible that using one method for providing on-going support 
(weekly individual meetings or mid-intervention focus groups) is sufficient to satisfy successful 
teacher on-going support during an intervention. 
Conducting teacher focus groups through mid intervention PD sessions was constructive 
in getting feedback from teachers, which proved to be an important implementation facilitator. 
Not only did this allow for aspects of the program to be tweaked as needed, but also appeared to 
boost teacher morale. In general, teachers seemed to like having a platform with which to 
express their likes and dislikes, concerns, and suggestions about the program and share their 
classroom experiences. 
Since teachers were not meetings weekly with implementation coordinators to provide 
feedback and receive support, it’s possible that they were extra enthusiastic to attend the mid-
intervention PD sessions. This may also have helped maintain teacher enthusiasm by instilling a 
sense of being involved in the process of improvement. 
Furthermore, teachers seemed to like being appreciated for their participation. For 
example, all teachers were invited to the mid-intervention PD sessions, even if they had already 
dropped out. Also, lunch was provided during both PD sessions, which might have been an extra 
incentive to attend and such incentives are recommended to be able to obtain feedback from 
more teachers. Other teacher incentives seemed to bolster spirits later in the intervention, such as 
receiving a gift basket, certificate of program completion, and a recipe book. Providing teacher 
incentives for continued commitment also warrants further investigation. 
A monumental finding to emerge from listening to and interacting with elementary 




school standards and requirements, and that teaching FHC was at least somewhat burdensome to 
most. It was thus unsurprising that the majority of participating teachers opted to have FHC 
implementation coordinators teach when offered. 
The benefits of having FHC implementation coordinators teach and lead program 
components outweighed any potential concerns. It effectively eliminated teacher apprehension 
and anxiety over FHC-related responsibilities and gave them an extra free period. It’s certainly 
plausible that having implementation coordinators teach from the start might have mitigated mid-
intervention burn-out or class dropout 
Furthermore, having implementation coordinators take over the teaching role likely 
helped preserve the quality and consistency of program delivery across classrooms. Research 
suggests that obesity prevention programs are more effective when implemented by dedicated 
interventionists rather than classroom teachers (Baranowski et al., 2002). One review of school-
based interventions found that the use of a specialist to implement the intervention actually 
improved the quality of implementation by adding novelty and additional resources (Sharma, 
2006). However, this was the less feasible choice as evidenced by 91% of the interventions 
studied utilizing the existing teachers with additional training rather than an expert.  
While data showed that when classroom teachers did teach the FHC curriculum they had 
high marks for faithfulness and completion, most felt that they struggled and expressed a 
preference not to teach. This demonstrated that FHC can be taught successfully by fifth grade 
teachers but that perhaps aspects of the program, such as lesson content and length, and the level 
of responsibility expected of teachers needed to be adjusted so as to ease pressures over teaching. 
It’s also possible that having regular classroom teachers lead both curriculum and wellness 






Multiple study instruments were developed as part of this formative evaluation study in 
order to learn about what worked and what did not work regarding curriculum and wellness 
implementation and to measure student outcomes. A total of 11 process instruments were 
developed to measure program implementation, along with two outcome instruments that 
obtained data on student changes.  
 
Process Instruments 
In order to gain in-depth knowledge about the curriculum and wellness components, and 
the implementation of the program as a whole, all 11 process instruments were necessary. 
However, since the ultimate goal of this intervention is to have students change their food and 
activity behaviors, specific process instruments were more proper for assessing how program 
components could be improved in order to be able to meet the study’s behavioral objectives. 
In general, process instruments successful at obtaining teacher feedback on the quality of 
the program components and implementation facilitators and barriers were deemed most useful. 
And the importance of getting teacher feedback on an on-going basis for improving intervention 
components cannot be overstated. Unsurprisingly, much of insight teachers provided into the 
understandings and thought processes of their students were invaluable to guiding program 
modifications. 
The mid-intervention PD sessions were extremely useful instrumental in getting 
teachers’ perspectives on program quality, as well as implementation facilitators and barriers. 




and academically appropriate. Interestingly, teacher feedback and comments on aspects of 
curriculum tended to be fairly similar, which helped solidify decisions that ensued. For 
example, all teachers recognized quickly that the curriculum content and length were 
inappropriate and that students needed more visuals and hands-on activities. A key suggestion 
for improving the wellness component also came from the mid-intervention PD sessions when a 
teacher recommended incorporating music and dancing since her students were responsive to 
both. 
Additionally, many of the activities for the FHC booster lessons incorporated teacher 
recommendations and included adding more visuals and interactive learning, reading nutrition 
labels, nutritionally-relevant mathematical problems to solve, scientific information on plant 
sources, a fruit and vegetable sampling, and a trail-mix-making activity. As a result, booster 
lessons were very well received and students interviewed mentioned some booster activities as 
being the most memorable or favorites. 
Results from the teacher interview reiterated many of the same facilitators and barriers 
to implementation to emerge during the mid-intervention PD sessions, and were also useful for 
extracting other suggestions for improvement. For instance, the teacher recommended that more 
emphasis be placed on science and how eating healthy and being physically active can help the 
brain. 
 More importantly, teacher feedback from the mid-intervention PD’s and the teacher 
interview helped improve the goal-setting process used. Teachers’ comments contributed much 
needed insight into ways of making the goal-setting process more appropriate. Using mid-




therefore, were both key process instruments to have included, particularly for improving the 
curriculum and wellness components.  
The teacher post-survey mirrored some of the findings from the mid-intervention PDs 
and teacher interview, albeit with less detail. However, because only 3 out of 14 teachers 
responded to the online teacher post-survey, data were limited. A higher response rate might 
have made this instrument more useful. The low response rate (21%) may be due to the fact that 
teachers were no longer receiving or checking their school e-mails, were on vacation, or were 
simply too busy to respond. Perhaps teachers who had dropped out at the mid-way point already 
felt too far removed to complete the survey. 
The lesson observation form was another key asset to evaluation. Not only was this the 
only instrument to quantitatively capture curriculum implementation via lesson completion and 
faithfulness to curriculum, it also served to collect data on student reception of FHC by way of 
student engagement and classroom management. In addition, the form allowed observers to 
qualitatively record detailed observations about the implementation process in the comments 
section. And because almost every lesson was observed, this instrument captured a richer 
picture of the implementation process. Reviewing data from observers’ comments shed light on 
concepts that were difficult for students to comprehend. Furthermore, having more real-time 
data about the goal-setting process lent insight to which aspects were useful or not in helping 
students reach the study’s behavioral goals. 
For the majority of classrooms, where teaching responsibilities were transferred over to 
FHC implementation coordinators, implementation coordinators continued completing lesson 




because it guaranteed data collection for each lesson taught. Using a similar form to collect data 
during curriculum implementation is, therefore, highly recommended. 
Unit summary sheets were also productive instruments in learning which parts of the 
curriculum students liked. Similar to teachers’ sentiments, students generally reported liking 
hands-on activities, and experiments and demonstrations containing visuals and props. Lessons 
with excessive writing were rated lowest, particularly parts that required students to write 
synthesizing statements and conclusions. Results from the unit summary sheets were mainly 
used to make decisions about lesson activities. 
Results from the four student interviews provided a rich dialogue of the program’s 
potential to promote behavior change. This process instrument was unique in that it captured data 
not obtainable through quantitative means. Student responses showed that they did, in fact, gain 
significant knowledge of FHC concepts and were also able to apply this knowledge to making 
changes in their everyday lives. 
The student interviews also contributed greatly to curriculum revisions related to 
activities, goal setting and lesson sequence. For example, food sampling and learning science-
related nutrition information were the most memorable things about the FHC program to these 
students. These activities were thus retained, and activities that were particularly salient were 
thoughtfully positioned in the main lessons so as to boost student enthusiasm in the program 
early on. 
Another important finding was that from the resulting qualitative analysis, several of the 
targeted potential mediators of behavior change, namely outcome expectations, self-efficacy, 
knowledge, and habit strength, were emergent themes across interviews. Although not 




played an important role in producing positive study outcomes not just for these four students but 
for others who were not interviewed. Thus, these may be the key psychosocial mediators to 
target for this age group in order to achieve similar behavior change goals. No other process 
instrument was able to extract relevant findings with respect to the mechanisms behind potential 
psychosocial mediators, making the student interviews a very valuable tool. 
Student interviews also revealed that some changes were made to food brought into the 
classroom for snacks and celebrations, including smaller portion sizes and more fruits and 
vegetables. It is unclear whether the positive changes reported were due to the FHC program or 
student and teacher exposure to the curriculum component or something else, as no further data 
were obtained. This aspect warrants further examination. 
Newsletter return slips and the science-on-the-go raffle slips showed that providing 
incentives to involve parents and families in the program was useful and having FHC presence 
during planned parent events at school was the most efficient way to reach parents. However, it 
was not possible to determine whether parents really read newsletters with their children and 
initiated the family fun challenges.  
  
Outcome Instruments 
 The FHC anthropometric measurement manual protocol and behavior survey instruments 
were both essential for this formative evaluation. The measurement manual was found to be 
appropriate and useful overall in guiding anthropometric measurement sessions. Results for the 
behavior survey instrument revealed several key issues with respect to appropriateness and 
administration. First, the content and length needed modification. Some teachers felt that survey 
questions were too sophisticated. Although cognitive testing was done prior to the intervention to 




struggled with some of the wording. This raised concerns about whether students fully 
comprehended certain questions and, thus, the accuracy of the data collected. In addition, both 
teachers and students felt that the survey was too lengthy and included too many questions, 
which made it tedious to complete.  
 Often, students did not seem fully engaged, especially at the middle and end of each 
survey part. Although students completed the two-part survey on different days, each part was 
eight front-to-back pages, and thus a daunting task. While many were able to get through it, 
survey data suggest that some students began marking responses at random, suggesting that 
survey fatigue may have been a factor. 
The paper-and-pencil survey format used also seemed to amplify issues with content. 
Because each part of the survey contained many questions, pages were fairly crowded. Pages of 
the survey looked the same and questions felt repetitive so that students felt they were being 
asked the same things over and over again. Although a great deal of planning went into 
simplifying the overall look of the survey, completing the survey by hand likely contributed to 
survey fatigue.  
Furthermore, similarities to standardized grade-level testing might have made students 
feel a sense of pressure to answer questions correctly. Some appeared leery about why certain 
things were being asked. Although they were consistently assured that their responses would not 
be graded or seen by their teachers, the reliability of their responses may have been compromised. 
Additionally, the paper-and-pencil surveys, which were printed and administered in color 
ink in order to engage students with the pictures that showed various food items and portion sizes, 
were very costly and would not be feasible to repeat in a larger sample. This was another reason 




Another important finding to come from this formative evaluation relates to the 
sensitivity, or responsiveness of study instruments. A particularly important aspect of formative 
research is that instruments be sensitive enough to measure change. The primary reasons are for 
an instrument to capture a meaningful change when it has occurred and to remain stable when no 
change has occurred. Because there were multiple variables of measure, testing the sensitivity of 
instruments contributed to learning how to adjust them for use in the full trial. 
Due to the behavior survey instrument findings that resulted from conducting this 
formative evaluation and concerns that student data may have been compromised, alternative 
methods of administration were explored, particularly ones that took advantage of the 
advancement of wireless technology. Audience Response System (ARS), a commonly used 
educational assessment tool, was proposed and tested for validity and reliability in this age group. 
Results were promising and FHC staff will investigate the use of ARS further. However, ARS 
does not solve the language issue for students who are not fluent in English 
   
Conclusions for the Formative Evaluation 
 This was a formative evaluation of a multi-component, school-based curriculum and 
wellness intervention that contained both process and outcome evaluations. The study met its 
objectives and used appropriate methods, feedback strategies, and implementation analysis to 
inform the needs of the intervention for the larger trial. Additionally, evaluation was guided by a 
conceptual model, enabling future links between the study’s questions, goals and outcomes. 
 Multiple data collection methods were used, which allowed for a greater understanding of 
important factors involved in formative research for school-based interventions. Several key 




must be appropriately tailored to students; teachers should be clearly informed about intervention 
particulars and committed to full participation; implementation coordinators must be persistent in 
establishing strong communication with teachers, and rally teacher support for the program; 
implementation coordinators should be available to provide consistent support to teachers; and 
regular teacher feedback should be obtained. 
The present study concludes that all process instruments contributed, albeit not equally, 
to making this a comprehensive formative evaluation of a school-based intervention involving 
curriculum and wellness supports and were, thus, needed. Five process instruments emerged as 
being most necessary to achieving study aims: mid-intervention PD sessions, lesson observation 
forms, unit summary sheets, teacher interviews, and student interviews. These instruments were 
most useful in extracting key data related to program components and intervention 
implementation and how to make modifications that increased the potential for student behavior 
change. Findings confirm results of other formative research studies, which similarly relied on 
direct observation, in-depth interviews, focus groups, and structured and semi-structured surveys 
(Gittelsohn et al., 2006). 
The comprehensive approach with which this evaluation was conducted helped 
investigators make key changes to program components so as to produce a more appropriate, 
engaging, and acceptable intervention for both teachers and students. For improving the 
curriculum, planned improvements generated by conducting this formative evaluation include: (1) 
shorten lessons and lesson aims, and simplify lesson language and content; (2) simplify the FHC 
main question and unit questions; (3) revise lesson sequence to have the physical activity unit 
earlier; (4) reduce the total number of FHC main lessons; (5) add more visuals, experiments and 




discussions and volunteer opportunities (creating a play, to be called ‘S-Cubed’); (7) increase 
connections to science, (8) change individual goal-setting process to a guided group goal-setting 
process; (9) create a ‘Do Now’ activity sheet (students only have to write their answers to each 
question); (10) add appropriate-level math problems and/or investigative activities and/or reading 
nutrition labels; (11) add a debate; (12) incorporate fruit and vegetable sampling into the main 
lessons; (13) incorporate a holiday card drawing contest, and (14) continue to provide all student 
materials in Spanish. 
 For the wellness component, planned improvements include (1) create a new physical 
activity module incorporating music and dance; (2) provide each classroom with a large color 
poster of the FHC Food and Snack Guidelines; and (3) periodically send a copy of the FHC Food 
and Snack Guidelines home with students. 
Key findings to emerge from this formative evaluation will be used to inform program 
components and implementation for the larger, randomized controlled trial. Moving forward, the 
responsibility of implementing the intervention is to be transferred to FHC implementation 
coordinators, who serve as trained experts in nutrition and physical activity. This alteration helps 
ensure more consistent implementation and that concepts are presented in a clear manner so that 
students understand why to and how to make behavior changes. And this is perhaps the largest 
planned modification to FHC implementation for the full intervention trial. 
 Results from the outcome evaluation demonstrated that students successfully made 
changes in some of the targeted behaviors. Those behaviors that did not produce significant 
findings were at least in the right direction, for the most part. Thus, results from this formative 
evaluation were sufficiently promising to proceed with full implementation once planned 





Strengths and Limitations 
The study had a number of strengths. FHC was designed and developed using the most 
up-to-date research in childhood obesity risk reduction. The rigor with which this formative 
evaluation was carried out along with the intervention being theory-driven make it a 
comprehensive approach to the obesity-risk prevention equation. Furthermore, use of the Lee et 
al. (2013) conceptual framework helped guide the process evaluation, specifically, on how to 
organize the evaluation and the kinds of instruments that were needed for a successful 
intervention. 
The duration of the study, which spanned two years (pilot year and formative year) 
allowed investigators to devote the necessary time and resources to rethink and refine study 
instruments, intervention components, and implementation processes, and to apply best practices 
for moving forward. Pre-testing a curriculum allows adaptation, improvement in the design and 
time for the program to gain acceptance (Perez-Rodrigo & Aranceta, 2001). Additionally, the 
study’s duration allowed sufficient time to measure changes in students’ BMI and %BF without 
having to rely on self-report data. 
FHC was designed as a scientific inquiry-based curriculum that met New York City 5th 
grade science standards in nutrition. Thus students were exposed to program components at least 
2 to 3 times per week (for 12-16 weeks, depending on the classroom) during their regular science 
class, which means the intervention intensity was strong. The study’s long study duration and 
intensity helped establish stronger personal relationships amongst those involved in the study.  
Since this was a formative phase of research, information learned during the 




adapt to situations on an as-needed basis at each formative school separately. Additionally, study 
instruments and procedures could go through multiple levels of review, resulting in well-thought 
out instruments. This also served to inform implementation of the full trial. 
The study also had some limitations. A convenience sample was used but since all fifth 
graders from the two formative schools participated, selection bias was avoided. The potential 
for self-report bias on the behavioral survey instrument also limited the findings. In classrooms 
where the responsibility of teaching was switched, the lesson observations forms, originally 
designed to be completed by implementation coordinators observing curriculum lessons taught 
by regular classroom teachers, were filled out by the same implementation coordinators who 
taught the lessons. The biases of implementation coordinators, therefore, may have been a factor. 
This was unavoidable, however, because it was important not to compromise program 
implementation. 
Teacher’ and student interviews were done by the implementation coordinator most 
involved with that particular classroom, thus familiar to and familiar with interviewees. It was 
important for the purposes of gathering detailed information for the implementation coordinator 
to have an existing and positive rapport with teachers and students interviewed, which would 
perhaps make interviewees feel more comfortable and candid. But this may have somehow 
affected results. 
All teachers who stayed the course of the intervention were invited for an interview. 
However, a purposive sample of students was selected for the interviews. More specifically, 
these were students whose teachers felt were working on achieving their behavioral goals. Only 
four students were selected, a boy and girl pair from two different classrooms. Thus, it is 




they wanted to please the interviewer with their responses due to their familiarity with the 
interviewer and/or because of receiving this special recognition. Perhaps results would have been 
different if an outside interviewer not familiar with or familiar to the students had conducted the 
interviews. 
 The school-specific challenges the intervention implementers faced, such as time 
constraints and schedule changes, highlight the general limitations of working in the school 
setting. Although the dropout rate for classes was high at 60%, what was learned from the 40% 
of classes who participated through the course of the intervention was useful and provided 
sufficient information to help implementers decide upon the best next steps to take. Of course, it 
would have been preferable to gather data from all 10 classrooms that started the intervention. 
A notable weakness of the study was the lack of a control group, therefore findings could 
not report on a cause and effect relationship. Student changes may or may not have been due to 
receiving the FHC intervention and it is possible that other factors were at play, such as 
competing nutrition or physical activity programs. Since results only reported on classrooms that 
completed the intervention, it is unclear whether teachers’ attitudes and beliefs and/or general 
classroom differences existed between those that completed the intervention and those that 
dropped out mid-way through. It is certainly plausible that students and teachers from classrooms 
that completed the intervention were more interested in nutrition or more internally motivated. 
Lack of a control group is somewhat justified, however, being that this was formative research 
and determining program effectiveness was not a primary aim. 
Another significant limitation was that many statistical tests involving a multiple 




that a more conservative p value (less than .01) could have been used. This also raises questions 
about the sensitivity of the study instruments. 
The small sample size was also a limiting factor, which signified low power for the study. 
However, the outcome data suggests that had there been a larger sample size, more significant 
findings may have been found for behaviors and psychosocial mediators. This implies that more 
work lies ahead during the recruitment and professional development phases to secure study 
schools and intervention classrooms that will stay the course of the intervention and to hone data 
collection instruments so that they are sensitive enough to capture positive student outcomes.  
 
Future Directions 
 Formative research is useful in gathering data for the development and implementation of 
sucecssful interventions, specifically related to the appropriateness of a program for the intended 
study population. In addition, this kind of research can help facilitate relationships between 
researchers and target populations (Gittelsohn et al., 1998). Formative research is similar to 
“feasiibility studies” frequently used in clinical intervnetion trials. However, they should be used 
more frequently in other types of interventions, including educational ones such as the present 
study. Since health-related behaviors are shown to be difficult to change, formative research can 
be instrumental in understanding the complex factors and processes that can be used to develop 
effective interventions, namely ones that promote behavior change and subsequent positive 
health-outcomes. 
 Interventions would benefit from routinely conducting formative evaluations because 




gaps in the intervention’s design that would otherwise have not been possible. Thus, formative 
evaluation studies are vastly important in the early stages of program development. 
 Formative evaluation studies, however useful, are scarcely reported in the literature. It is 
difficult to find more than a handful of published formative studies of nutrition or related health 
interventions that provide thorough evaluations. Further disadvantages are that many resources, 
including time, are often wasted on programs that are not appropriate for their intended 
populations and other researchers are not able to learn from the available knowledge gained 
about what makes an intervention work or not, thus curtailing the process of developing effective 
interventions for reducing childhood obesity in at-risk populations. 
 The above concerns suggest that, in addition to not being published, not enough 
formative research is being conducted for health-related interventions. And in order to advance 
our knowledge and, more specifically, contribute to the health and behavior literature, increased 
efforts are needed to educate fellow researchers on how to fill the gaps that exist. 
  
Implications for Research 
 Study findings have important implications for future research. The results of the FHC 
formative evaluation and the breadth of knowledge that was gained about instrument 
development and implementation attest to the usefulness of conducting formative evaluations, 
especially ones that include process and outcome evaluations since it is important to consider 
qualitative and quantitative dimensions of evaluation (Perez-Rodrigo & Aranceta, 2001). 
Researchers can use the Lee framework as a base to examine what else needs to be included or 
what needs to be dropped for a given study, in particular in other non-school settings. However, 




 Evidently, not all health intervention studies have the funding and resources to conduct 
such in-depth formative evaluation studies. Yet, researchers can learn from formative evaluations 
about key factors to include in behavior change interventions for meeting the needs of the larger 
trial more efficiently. The main contributions to the available literature to come from conducting 
this formative evaluation on how to improve a nutrition education intervention are (1) ensure that 
content and level of engagement is appropriate for students; (2) ensure the goal-setting process is 
simple to follow and provide positive reinforcement; (3) rally teachers to be “on-board” with and 
enthusiastic about students reaching behavioral objectives; (4) provide a consistent presence at 
schools and support for teachers; and (5) obtain detailed teacher feedback regularly.  
 Nutrition education is often accused of not being effective. Since the goal of nutrition 
education is not merely to provide information but to help change health-related behaviors, more 
efforts are warranted to link the processes by which educational objectives lead to behavioral 
objectives. Along these lines, in-depth formative research usually involves quantitative and 
qualitative methods to help inform recruitment and retention of study participants, determine 
measurement procedures and acceptability, and aid in intervention design and implementation 
(Gittelsohn et al., 2006). This contributes to learning about the potential relationship between 
implementation processes and targeted outcomes, thus effectively strengthening intervention 
impact. 
 Conducting more formative evaluations that are comprehensive, theory-driven and 
combine aspects of process and outcome evaluation during early stages of intervention 
development can be extremely useful in helping researchers extract the key factors responsible 
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FHC Classroom Food and Snack Guidelines 
 
Think Before You Bring 
Healthy Food Choices








































nuts or seeds 
*if allowed*
water -  
!ll reusable 
water bottle 
with free,  








YELLOW CHOICES: BRING SOMETIMES
granola bars 
mini-bagels, mini-mu"ns
pretzels, plain baked chips
crackers, graham crackers, animal crackers
homemade fruit and vegetable juice with no added sugar
fruit cups or canned fruit - in fruit juice
RED CHOICES: PLEASE DO NOT BRING
sweetened drinks:  soda, sweet tea, sports drinks, fruit punch, fruit juices
baked goods:  cookies, brownies, mu"ns, bagels, cupcakes, donuts, churros 
fried foods:  potato/corn/plantain chips or other fried foods
sweets:  candy, fruit snacks
GREEN CHOICES: BRING OFTEN or TRY AT HOME
Ñ Ñ
Positively Healthful  Classrooms  TEACHERS COLLEGE  COLUMBIA UNIVERSITY







Pre-Intervention PD Evaluation Survey 
Page 1
Food, Health, and Choices Professional Development Evaluation (Fall
Dear  Teachers:  
  
Welcome  to  Food,  Health,  and  Choices  project!  It  was  great  to  meet  all  of  you  and  had  a  chance  to  review  our  project.  This  one-­page  survey  is  an  
evaluation  for  our  professional  development  that  you  had  with  us  on  Tuesday,  November  22nd,  2011.  We  greatly  value  your  feedback  and  input.  
  
If  the  session  did  not  provide  practical  activities,  check  "not  applicable".  
  




Food,  Health,  and  Choices  team  
1. Food, Health, and Choices: Introduction and Concepts 
2. Curriculum component 
3. Wellness component 
  
*
Poor Not  so  good Satisfactory Good Excellent Not  Applicable
Clarity      
Held  your  attention      
Provided  you  with  useful  
information
     
Provided  you  with  practice  
opportunities
     
*
Poor Not  so  good Satisfactory Good Excellent Not  applicable
Clarity      
Held  your  attention      
Provided  you  with  useful  
information
     
Provided  you  with  practice  
opportunities
     
*
Poor Not  so  good Satisfactory Good Excellent Not  applicable
Clarity      
Held  your  attention      
Provided  you  with  useful  
information
     
Provided  you  with  practice  
opportunities




APPENDIX B (continued) 
Pre-Intervention PD Evaluation Survey 
Page 2
Food, Health, and Choices Professional Development Evaluation (Fall
4. Overall of the session 
5. Implementing Food, Health, and Choices 
6. Please write any comments or suggestions to improve the professional development 




Poor Not  so  good Satisfactory Good Excellent Not  applicable
Quality  of  presentation      
Organization  of  the  session      
Length  of  the  session      
*
Strongly  disagree Disagree Neutral Agree Strongly  agree
I'm  comfortable  with  teaching  the  Food,  Health,  and  
Choices  lessons
    
I  understand  the  curriculum  component  content  well  
enough  to  be  effective
    
I  understand  the  wellness  component  content  well  
enough  to  be  effective
    
I  believe  that  I  can  stimulate  students  to  engage  with  the  
Food,  Health,  and  Choices  lessons  and  wellness  
component
    
I  believe  that  I  can  do  a  good  job  teaching  Food,  Health,  
and  Choices  module







APPENDIX C: Lesson Observation Form Sample 
 
Unit 1. Lesson 1: Science and 
Health 
Observer(s)  
Date    /      / Start time  End time  
School  Class  Teacher  
What do you think the students really got from this lesson? 
Aim: To learn about a health scientist, to participate in a simple muscle fatigue activity and to begin to understand the QuESTA Learning Cycle. 
Key Science and Nutrition Concepts Covered  
(List and describe. Please note concepts students or teacher seem to have trouble with) 
 
Check off one in each section √ Augmentation 
Faithfulness to curriculum 
__ Altered sequence 
__ Omitted materials 
__ Inserted materials  
__ Replacement of authentic 
assessment 
* Score = 5 - number of 
checks on the list = ____ 
* Will continue with this 
lesson next class? Yes / No 
Qu 
1.  Introduce the Module     
2. Introduce Studying Muscles    
E 3. Conduct Muscle Fatigue Experiment    
S 4. Discuss Why Muscles Fatigue   
T 5. Write a Paragraph about Muscle Fatigue   
A 6. Create an Action Plan for Strengthening Muscles    
S 7. Introduce QuESTA Learning Cycle   
If anything was not completed, how did the teacher make choices about what to do, what to leave out?  
Student engagement 
__Uninterested (1) 
__Few/Some involved (2) 
__Most of them involved (3) 
__All actively involved (4) 
Describe specific situations to explain your choice. 
Classroom process 
__Major problems (1) 
__Minor problems (2) 
__No problems (3) 









APPENDIX D: Weekly Teacher Feedback Form Sample 
 
Food, Health & Choices        Lesson Feedback -- Lesson 1: Science and Health 
Date:      /      / Interviewer: School: Class: Teacher 
 
Aim: To learn about a health scientist, to participate in a simple muscle fatigue activity and to begin to 
understand the QuESTA Learning Cycle. 
What did students learn from each of the following and what were some challenges, if any: 
Qu 1. Introduce Studying 
Muscles 





   
S 











5. Create an 
Action Plan for 
Strengthening 
Muscles 






What was the students' overall experience with this lesson? 
 
In general, what have students been saying about the lessons, if anything, since the last time we met? 
 
What was your overall satisfaction with teaching this lesson? 
 
Do you recommend any changes be made to improve this lesson? 






















































































 Eating Occasion 
(check all that apply) 
Details 
Monday 
No food this day    




List all foods served (if more than one eating occasion, list by occasion): 
Comments on portion size served: 
Tuesday 
No food this day  




List all foods served (if more than one eating occasion, list by occasion): 
Comments on portion size served: 
Wednesday 
No food this day  




List all foods served (if more than one eating occasion, list by occasion): 
Comments on portion size served: 
Thursday 
No food this day  




List all foods served (if more than one eating occasion, list by occasion): 
Comments on portion size served: 
Friday 
No food this day  




List all foods served (if more than one eating occasion, list by occasion): 








Unit Summary Sheet sample 
 
Summing Up Fueling Vs. Filling
Answering Unit Question
You have completed Unit 3: Fueling Vs. Filling. Answer the Unit Question, “How can we make our beverage 
and snack choices fuel our bodies and not just !ll our bodies?” below to review what you have learned and to 





Please tell us how much you liked the activities in Unit 3: Fueling Vs. Filling.







1. Learning How Much Sugar is in Di"erent 
Beverages O O O O
2. Conducting Experiment to See How Sugar Can 
Build up in Blood, with Insulin as Spoon and Fork O O O O
3. Learning How Much Fat is in Di"erent Foods O O O O
4. Conducting Experiment with Playdough, Clogged 
Blood Vessels, and Fake Blood O O O O
5. Doing the Colorful Bouncy Ball and Sand in Jar 
Activity O O O O
6. Graphing How Much Fill Foods You Eat and 
Comparing to Recommendation O O O O
7. Creating Fill Foods Action Plan O O O O
112
A P P LY I N G  TO  L I F E
Name Date
A C T I V I T Y  S H E E T





Student Interview Script 
 




Introduce yourself.  Say,”You have been chosen to do this interview because your teacher has noticed that you 
have been following our program (Food, Health, and Choices) very well and also you have been applying what you 
learned from the lessons into your daily life. I want to have a conversation with you about that. 
 
PREP INSTRUCTIONS 
-Lay out the index cards with the behaviors and the change cards: 
 Behaviors: 
 - Eat more fruits and vegetables 
 - Drink fewer sweetened beverages 
 - Eat fewer processed packaged snacks 
 - Eat less fast food (smaller sizes and healthier options 
 - Watch less TV and play fewer video games 
 - Do more physical activity 
 
 Change cards: 
 -CHANGED THIS BEHAVIOR 
 -DID NOT CHANGE THIS BEHAVIOR 
 
I. BEHAVIOR CHANGE 
Ask, Have you changed any of these behaviors since before Food, Health & Choices?  
• For any behaviors you feel like you changed, put them by this card: CHANGED THIS BEHAVIOR. 
• For any behaviors you feel like you did not change put them by this card: DID NOT CHANGE THIS 
BEHAVIOR. 
 
Say, I realize that behavior change takes a lot of time and effort, so we really are not expecting that anyone changed 
all six (point to index cards with behaviors) of these behaviors. 
 
a. For CHANGED BEHAVORS 
• Describe what you changed?  
• Can you give me a specific situation (maybe when you were at school or at home or out somewhere) where 
you thought about making a different choice than before? 
• Do you remember when you actually started to make change? 
• Why did you decide to make this change? When you decided to make this change, what were you thinking 
about? 
o I want to know how this change happened? It’s not easy for nutrition educators like me to get 
people to change their habits, even adults. So what do you feel really made you decide to change 





Student Interview Script (continued) 
 
• What about this change was easy? What was difficult? 
• Was this a GOAL you set in the lessons? 
• When did you first start thinking about making your own choices about these things?  
-Lay out the index cards for REASONS: 
o ON MY OWN :Did you make this decision on your own?  
o THE PROGRAM: Did something from the program help you to start thinking differently and 
decide to change?  
o FRIEND OR FAMILY MEMBER: Do you have a friend or a family member that is trying to make 
healthier choices who might have influenced you to also want to change? (If yes), how did they 
influence you?  
o SOMETHING ELSE: Or did something else happen? (Have student write this in a blank index 
card) 
o If MULTIPLE REASONS, ask: Let’s say you had to pick one main thing that made you change, 
what would it be? 
Ask, How do you feel about your change? Do you feel like you successfully made this change? 
o If yes, how did you make this new behavior part of your daily routine? 
o If no, what made it hard to be successful? 
 
b. For NOT CHANGED BEHAVORS: 
Say, Now let’s talk about each of the ones that you didn’t change, and why not. 
• Why do you think you chose not to change this behavior? 
• What do you think would be hard about changing this behavior? 
• Do you have any plans to change this behavior in the future? Why or why not? 
 
II. PROGRAM SATISFACTION 
• Overall, how did you like our lessons?  
• Did you think the food you received in the classroom this year for snacks and at celebrations was healthier 
than in the past? 
• What did you think of the physical activity “bouts” (short sessions) in the classroom (with reenergizing and 
refocusing activities)? 
• What was the most interesting or important thing you feel you learned? 
• What was the most memorable part of the program for you? 
 
III. THOUGHTS ON HEALTH 
Say, I just have a few more questions. 
• How do you decide if someone is healthy or not? How can you tell? 
o Describe a healthy person.  
• How can you tell if someone is unhealthy? 
o Describe an unhealthy person.  
 





Teacher Interview Script 
 
Food, Health & Choices        School:  
FHC Curriculum         Teacher: 
          Date: 
 
Teacher Interview Questions 
INTRODUCTION 
Congratulations! Your class has been one of the first to complete the Food, Health & Choices (FHC) curriculum. 
This interview is aimed at getting more information about how the module was received by and impacted your 
students, and, more specifically, to follow-up on the process of goal setting towards behavior change. We really 
appreciate your time in giving us constructive feedback, which will help make the curriculum more effective in 
motivating healthy behavior changes in 5th grade students. We will begin with general questions and then focus 
on the action plans the students made and whether these led to behavior change with respect to the FHC target 
behaviors. 
GENERAL QUESTIONS 
C1. Tell us about your students' overall experience with and response to Food, Health & Choices. 
C2. Tell us about your overall experience with and response to Food, Health & Choices, specifically, how you feel 
the implementation process went, as a whole. 
C3. What do you feel were the main challenges to implementing the program? (scheduling, time commitment, etc.) 
C4. How do you feel the surveys and measurement sessions went? Is there anything you would change? 
C5. What motivated you to complete all the lessons in the module? 
CORE QUESTIONS AND SEQUENCE:  
For the next set of questions, please refer to the FHC Curriculum Summary Sheet, FHC Overview Sheet and FHC 
Table of Contents provided. 
C6. Look at all the unit questions. Did you go over these with students? Do you feel that they enhanced student 
learning and experience? Please explain how. 
C7. Do you think the experiments, activities, and discussions in the lessons helped the students develop deeper, 
richer answers to the module and unit questions? 
C8. Did the overall sequence of the lessons make sense? If not, what would you change and why? 
ACTION PLANS: TRIUMPHS AND CHALLENGES 
Our goal is that Food, Health & Choices will motivate students to want to make more healthful food and activity 
choices and also teach them to set goals, create action plans for change and to follow-through with these action plans. 
C9. Fruits and Vegetables 
 a. Do you feel your students were able to assess how much fruits and vegetables they eat? 
 b. Were students able to use this to create appropriate and realistic action plans for increasing fruit and 
vegetable intake? 





Teacher Interview Script (continued) 
  
d. Which strategies helped them or what were barriers that kept them from increasing fruits and vegetables?  
C10. Fill Foods 
 a. Do you feel your students were able to assess how much fill foods they eat? 
 b. Were students able to use this to create appropriate and realistic action plans for decreasing fill foods intake? 
 c. Do you think the students ate fewer fill foods because of their action plans? 
 d. Which strategies helped them or what were barriers that kept them from decreasing fill foods? 
C11. Physical Activity and Recreational Screen Time 
 a. Do you feel your students were able to assess time spent on physical activity and recreational screen time? 
 b. Were students able to use this to create appropriate and realistic action plans for increasing physical activity 
or decreasing recreational screen time? 
 c. Do you think the students increased time spent on physical activity or reduced time spent on recreational 
screen time because of their action plans? 
 d. Which strategies helped them or what were barriers that kept them from increasing physical activity or 
decreasing recreational screen time? 
EVALUATING UNIT 5: SUCCEEDING AND SHARING 
C12. Were students able to successfully synthesize what they learned throughout the module? 
C13. What did students do for the End of the Module Showcase? What was students overall reaction to and 
liking of the End of the Module Showcase? 
C14. In general, did students like this unit? Please explain. 
FOOD-RELATED BEHAVIOR CHANGES 
C15. After completing the module, were there any specific changes observed in the following: 
a. food brought into the classroom? 
b. food eaten during celebrations or parties? 
c. food eaten during lunch or items selected from school lunch 
d. food reportedly eaten after school or in the home 
EVALUATING MOVE-TO-IMPROVE 
C16. Did you implement Move-To-Improve in your classroom and to what extent? 
C17. What, specifically, made it difficult for you or kept you from doing Move-to-Improve more often or at all? 
C18. What could we do to help make Move-to-Improve a part of the regular classroom schedule? 





Teacher Interview Script (continued) 
 
FHC BOOSTER SESSIONS 
C20. What dates would work for your classroom to have 4-5 booster sessions of the FHC curriculum? 
 
WELLNESS POLICY QUESTIONS 
 We would appreciate any comments you may have that will help develop the classroom wellness component to 
support the Food, Health & Choices program. Below are a few specific questions and any other comments you 
may have are welcome. 
W1. What types of benefits do you feel student will get from regular bouts of physical activity in the classroom? 
 
W2. How often do you think you could do 10-minute physical activity sessions in your classroom? 
 a. not possible to do at all 
 b. could do a few times a week 
 c. could do once most days 
 d. could do once everyday 
 e. could do once everyday and twice some days 
 f. could do twice everyday 
 
W3. What kind of support would you need to help integrate physical activity into your class schedule daily? 






Type of Support 
  General support and promotion from the Principal or Assistant Principal 
(such as allowance of time in the schedule) 
  Physical education training. To what extent? 
  More structured physical activity curriculum provided for the bouts of activity 
  Person from our team coming into the classroom to conduct the physical activity sessions 
on a  regular  schedule 
  Other 
 
W4. What would prevent you from integrating physical activity into your classroom? (Allow teacher to give 







  Scheduling or time issues 
What are some you can think of? 
  Testing pressure 
  Space constraints 
  Safety concerns 
  Comfort level with physical activity instruction. Please elaborate. 
  Class management issues 
  Other 
 





FHC Newsletter sample 
 
Heal thy Beverage s
Easy ways to drink fewer sweetened beverages
Buy less:
Make healthier choices available:
Cheer for water:
Carry around a reusable bottle or thermos:
Fami ly Fun Cha l le nge St udent Sc ience Corne r
 Make sure your child gets no more than 8 teaspoons of added sugar a day
Drink fewer beverages that have added sugar!
 
Making smart choices becomes easier to do when it’s done 
together. Choose ONE of the “Easy ways to drink fewer 
sweetened beverages” from the list above to try for one 
week as a family.
Unscramble each of the beverage names below.
Decode the message by writing the letters in the bolded 
boxes in the box with the same number below.
6 13 3 5
8 7
12 2 11
9 14 10 1 4
1 2 3 4 5 6 7 8 9 10 11 12 13 14
How did your family do? (check one)
Yes            No
Try another challenge:
easy way to drink fewer sweetened beverages
easy way to drink fewer sweetened beverages
Food, Health & Choices  TEACHERS COLLEGE  COLUMBIA UNIVERSITY
Recip e for  Your  




APPENDIX I (continued) 
FHC Newsletter sample 
 
Bebidas Saludable s
Maneras fáciles de beber menos bebidas azucaradas
Compre menos:
Tenga al alcance opciones saludables:
Brinde por el agua:
Lleve con usted siempre una botella reutilizable o termo:
Di ve rt ido De safío Fami l iar C ienc ia para e l Es t udiante
Tomar menos bebidas azucaradas!
 
El tomar decisiones inteligentes se vuelve más fácil de 
hacer cuando se hacen en conjunto. Elija UNA de las 
“ideas fáciles para tomar menor bebidas azucaradas” de 
la lista de arriba para realizar con la familia durante una 
semana.







Escribe las letras que se encuentran subrayadas segun el 
orden de abajo para descifrar el mensaje!
 B  _  _  _         _  _  _            _  _  _  _
 9    1    10    2 11    3    8 4    6    5    7!
¿Cómo le fue a tu familia? (marque con un círculo)
Si No
Pruebe con otro objetivo:
  Asegúrese de que su hijo o hija no ingiera más de 8 cucharaditas de azúcar adicional al día
idea fácil para tomar menor bebidas azucaradas
idea fácil para tomar menor bebidas azucaradas
Food, Health & Choices  TEACHERS COLLEGE  COLUMBIA UNIVERSITY
Public aion de Receta  
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FHC Newsletter sample 
 
Recip e for  Your  
Chi ld ’s  Health Newsletter Heal thy Beverage s
Did you know... Recipes to try at home...
Fizzy Fruit Juice
Very Berry Smoothie
Dear Parent,  
Please complete and send this part of the form back to school with your child tomorrow. Thank you.
¥ Check the box that applies to you in each of the 3 sections below:
1. Recipe for Your Child’s Health: Healthy Beverages Newsletter
☐ I read it and discussed it with my family.
☐ I read it.
☐ I did not read it, but I plan on reading it.
☐ I did not read it.
2. Family Fun Challenge
☐ We started the challenge
☐ We plan on starting the challenge 
☐ We will not do the challenge
3. Student Science Corner
☐ My child completed it and we discussed it
☐ My child completed it
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Bebidas Saludable s
Querido Padres, 
Por favor complete y devuelvas esta parte de la forma a la escuela con su niño mañana. Gracias.
¥ Marque la opción que aplica en su caso:
1. Receta para la Salud de Su Hijo: Publicacion de Bebidas Saludables
2. Divertido Desafío Familiar
3. Rincón de la Ciencia para el Estudiante
☐ Leí la publicación y la discutí con mi familia
☐ Leí la publicación
☐ No leí la publicación, pero si pienso leerla
☐ No la leí
☐ Empezamos el desafío
☐ Estamos planeando empezar el desafío
☐ No haremos el desafío
☐ Mi hijo lo completo y lo discutimos
☐ Mi hijo lo completo

























































Public aion de Receta  
para la  S alud de su H ijo
Sabias que... Recetas para elaborar en casa...
Jugo de Frutas Burbujeante











Fill out this form to win a set of re-usable water bottles for your family! 
 
 
1. Child’s name (5th grader): _________________________________ 
 
2. Child’s class: __________________________________________________ 
 
3. Parent name: _________________________________________________ 
 
4. What is the maximum amount of added sugar that your child should have each day? Check 
one: 
 
☐ 6 tsp 
☐ 8 tsp 
☐ 10 tsp 
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date and time interval (to be filled out by primary contact person) that the 
measuring session will take place.  
5. Ask the primary contact person to provide schedule of participating 
classes, including time of day and room number. Organize this list into the 
schedule of participating classes and give a copy to all personnel on the 
day of the measuring session. 
6. Instruct On-Site Coordinators (A – D) to do the following: 
a. Prepare all supplies and equipment needed for day of measuring 
session using Supplies Checklist (Form S1). 
b. Organize a shelf space at Teachers College, Columbia University 
to store all supplies and equipment needed for measuring session in 
a  “ready-to-go”  supplies  kit. 
 
1.4 Instructions for the ‘Day  Before’ the Session 
 
I. Instructions for Session Coordinator 
 
1. Contact the primary contact person to confirm the following: 
a. Availability of selected classes (i.e. possible absence due to field 
trips or other coinciding school activities). 
b. Time of arrival to school and start of measuring session. 
c. Supplies or equipment that will be provided by school (use Form 
S1). 
2.  Send a reminder message to personnel, either by phone or email, regarding 
start time and location of measuring session. 
 
II. Instructions for On-Site Coordinators (A – D) 
 
1. Use the schedule of participating classes to divide all of the 
participating classes into four relatively equal-sized groups. Each on-
site coordinator will be pre-assigned to one of these groups and will be 
responsible for the participants from those specific classrooms on the 
day of the measuring session. Each on-site coordinator will then divide 
the participants from each of their pre-assigned classrooms into groups 
of five. (It may be necessary to make larger groups of six or seven). 
2. Prepare the  “ready-to-go”  supplies kit (refer to Form S1) and check 
that all equipment needed for day of measuring session is working 
properly. This includes organizing a clipboard for each of the four on-
site coordinators, complete with: 
a. a pen 
b. a copy of the Supplies Checklist (Form S1), 
c. a copy of the roster of participants, 
d. a copy of the schedule of participating classes, and 
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3. Ensure that the supplies kit is ready for transportation and use (refer to 
Form S1). 
 
1.5 Instructions  for  the  ‘Day  of’ the Session 
 
1. Required personnel will arrive at Teachers College Columbia 
University to pick up the supplies kit. (Make sure to allow ample time 
for transportation to the school, keeping in mind its distance from 
Teachers College Columbia University). 
2. Using Form S1, ensure that all items are accounted for and carefully 
load items into transportation vehicle (car or taxi). 
3. Upon arrival at school, immediately notify appropriate personnel of 
arrival and take supplies and equipment to designated measuring area. 
 
1.6 Procedures Prior to Taking Measurements 
 
1.6.1 General Set-up and Session Logistics 
 
 I. Instructions for On-Site Coordinators (A – D) 
 
1. Determine the most logical way to set up the measuring session area in 
the available space. 
2. Set up tables and chairs for each of the three stations, place large 
plastic bins in a convenient location for participant use, and line up 5-7 
chairs in close proximity to the plastic bins (if space allows). 
3. Stack copies of Participant Checklist and Height Log (Form H1) onto 
the table designated for the Checklist Administration station. 
4. Assist height measuring specialist and weight measuring specialist 
with set up of other supplies and equipment, as needed. 
5. Once classes begin at that particular school, use the roster of 
participants and the schedule of participating classes to go to each of 
your pre-assigned classrooms, introduce yourself to the teacher, read 
off the names of the participating students, and inform the teacher of 
the session start time and what to expect. 
6. Before returning to the measuring session area, locate the male and 
female restrooms nearest to the measuring session area.   
 
1.6.2 Setting up the Stadiometer (SECA 213) 
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1. Position the stadiometer base vertically on the floor. 
2. Make sure base is level using the carpenters’  level. 
3. Attach and secure all parts of the stadiometer and ensure that 




1. Whenever possible, locate unit in a corner so that the chance of 
someone walking into the unit from either side is minimized. 
However, be sure that there is sufficient space for a participant to stand 
comfortably upright without touching either wall (at least 2 feet away 
from the lateral wall should be sufficient for even the largest 
participant). 
2. Do not leave participant unattended around stadiometer unit in order to 
decrease likelihood of accident or physical injury. 
 
1.6.3 Setting up the Tanita Body Composition Analyzer scale (SC-331S) 
 
I. Instructions for Weight Measuring Specialist 
 
1. Place both the laptop computer and the Tanita Control Box onto a 
table or steady surface that is near an electrical outlet and gently set 
the Tanita Platform onto the floor. 
2. Make  sure  Platform  is  level  using  a  carpenters’  level.  (If  the  Platform  
is not stable, there is risk of stumbling or inaccurate measurement). 
3. Connect the laptop computer to the Tanita Control Box using the cord 
provided. Check that the Tanita Control Box is connected to the Tanita 
Platform. If it is not, connect them using the attachment provided. 
4. Plug in both the laptop computer and Tanita Control Box into a power 
outlet using their respective power cords. (It may be necessary to use 
the electrical extension cord). 
5. Turn on the laptop computer and launch the pre-installed HealthWare 
Software application. 
6. Press  ‘On/Off’  on  the  Control  Box  to  turn  on  the  power.  Check  that  the  
body composition is selected and input clothes weight in kilograms by 
entering  0.5  kg.  Then  press  ‘Enter’. 
7. Any  time  a  mistake  is  made,  press  ‘CE’  (before  pressing  ‘Enter’)  and  




1. Whenever possible, locate unit in a corner so that the chance of 
someone walking into the unit from either side is minimized. 
However, be sure that there is sufficient space for a participant to stand 
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1. Explain that you are going to ask a few questions to prepare them for 
being measured. 
2. Ask the participant his or her name. Refer to the roster of participants 
to find the participants' identification number and record this number 
in the space provided on Form H1 (Do  NOT  record  the  participant’s  
name on Form H1). 
3. Using  Form  H1,  ask  ‘checklist’  questions  1-2 and place a check mark 
in  the  appropriate  box  based  on  the  participant’s  response  (Mark  either  
‘Yes’  or  ‘No’  for  each  question). 
4. Ask participant checklist question 3. Record the time of the prior meal 
in  the  space  provided  and  circle  either  ‘am’  or  ’pm’  according  to  the  
participant’s  response.  If  the  participant  does  not  know  or  refuses  to  
answer,  indicate  in  the  comment’s  box  at  the  bottom  of  Form  H1 
5. Kindly thank the participant and direct them to get in line for the 
measuring height station. 
6. If the participant has refused to remove any excess items, do step 2 
only.  Then,  check  the  box  at  the  bottom  of  Form  H1  labeled:  “A  valid  
measurements  is  unavailable”  and  make  note  of  the  reason  why  in  the  
comment log. No height or weight measurements will be taken for 
this participant. 
7. Escort the participant back to his or her classroom only when you have 
completed the checklist for the other participants in your group and 
have directed them to form a line behind the height measuring station. 
Immediately return to your group in the measuring session area once 
you have returned the participant to his/her classroom. 
 
1.7 Procedures for Measuring Height 
 
I. Procedure for Height Measurement Specialist 
 
1. Introduce yourself and explain that you are going to take the 
participants' height. 
2. If the participant refuses to comply with procedures, excuse him or her 
from the session. He/she is not measured and no height is recorded on 
Form H1. Check the box on Form H1 to indicate that a valid 
measurement is not available and make note of the reason why in the 
comment log. 
3. When taking height measurements, refer to Figure 1 for standing 
position (from the National Health and Nutritional Examination 
Survey Anthropometry Procedures Manual, 2004). Have the 
participant stand erect perpendicular to the floor, weight distributed 
evenly on both feet, arms hanging freely by the sides of the body with 
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4. Ask the participant to place ankles or knees together, whichever come 
together first. If the child has knock-knees, the feet are separated so 
that the sides of the knees are in contact but not overlapping. 
5. The shoulder blades and buttocks should be in contact with the vertical 
board if possible, or whichever part of the body touches the board first. 
6. Verify position on the right side of the body. If the heels, buttocks, 
scapula, and posterior aspect of the head cannot be placed in one 
vertical place while maintaining a reasonable stance, position the 
participant so that only the buttocks and heels or the head are in 
contact  with  the  vertical  board.  If  the  participant’s  buttocks  are  large  
enough that sliding the heels all the way to vertical board causes 
irregular or very unnatural posture, allow participant to stand so that 
heels are not in contact with the vertical board. 
7. Ask for permission to touch participant, and, if given, position the 
participant’s  head  in  the  Frankfort  horizontal  plane  (refer  to  Figure  1).  
In this position an imaginary line parallel to the floor can be drawn 
from the bottom of the eye socket (orbital margin) to the external 
opening of the ear (external auditory canal) – which is also equivalent 
to drawing a line from the corner of the eye where the upper and lower 
lid meet to the top of where the ear attaches to the head. If necessary, 
ask  the  participant’s  permission  to  reposition  head.  Reposition  by  
gently placing one hand under the chin and the other on top of the head 
and tilt the head up or down until proper alignment is achieved with 
eyes looking straight ahead. If the participant does not give 
permission, then provide verbal instructions for the child to reposition 
his or her head. 
8. Ask the participant to inhale deeply and maintain fully erect position 
without altering the load on the heels. Holding a deep breath makes the 
individual stand up straighter and taller, and allows for a more stable 
and reliable reading. If the participant is breathing heavily enough to 
cause oscillations in the level, you must wait until the participant 
settles down or ask the participant to exhale and hold his/her breath. 
9. Position the headboard firmly on top of the head with sufficient 
pressure to compress the hair to the scalp. 
10. Some participants may have hairstyles that interfere with measurement 
of height. In this circumstance there are two possible ways to deal, 
dependent  on  the  participant’s  preference. 
a. If the participant gives permission and the hairstyle is easy to 
modify, then make the modification (e.g. remove ponytails on top 
of head, compress hair). 
b. If a hairstyle is not easy to undo (or the participant refuses to 
undo it), leave the hair as is and obtain the height as described (net 
height). Then ask the participant to be seated and using a small 
clear ruler measure the distance from the scalp to the top of the 
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1. Introduce yourself and explain that you are going to weigh the 
participant. 
2. Check that the ID number already inputted in the HealthWare 
application on the laptop computer matches the ID number on Form 
H1  for  that  participant.  Then,  select  that  ID  number  and  click  on  ‘New  
Measure’. 
3. On the Tanita Control  Box,  select  ‘Standard’  for  body  type  when  
prompted. When the body type is selected, the lamp flashes on 
‘Gender’. 
4. Select  gender  by  pressing  the  ‘Male’  or  ‘Female’  key.  When  male  or  
female  is  selected,  the  lamp  flashes  on  ‘Age’. 
5. Input age in years by pressing 0-9. (The age can be inputted from 5-
99).  Then  press  ‘Enter’. 
6. Input  height  (obtained  from  Form  H1  under  ‘Average’)  by  pressing  0-
9. (The height can be inputted from 90.0-249.9 cm). Then press 
‘Enter’. 
7. Have the participant step up onto the Platform electrodes with bare 
feet. Make sure body weight is distributed evenly over both feet and 
that the participant is situated at the center of the Platform. Arms 
should hang freely by sides of the body, head held up and facing 
forward. 
8. Make sure the subject is not leaning to one side or forward or 
backward, and that the head is held stationary, looking straight ahead. 
9. Instruct the participant to stand still and wait until the measurement 
result and body fat percentage evaluation are displayed in the Control 
Box (measurements are automatically recorded into the HealthWare 
Software and do not need to be inputted manually). 
10. Ask the participant to carefully step down from the Platform. 
11. The participant may want to know his or her value. Read off the 
weight and body fat percentage from the display panel. You will have 
to convert the weight from kilograms to pounds (1 kg = 2.2 lbs). Use a 
low voice that cannot be overheard. 
12. Use the laptop to type any notes into the comments log provided by 
the HealthWare Software. Include observations that might impact 
accurate measurement (i.e. something the person is wearing and 
refused to remove, participant has a prosthesis). 
13. Immediately repeat steps 5 through 11 in order to obtain a second 
measurement recording. 
14. Sanitize electrodes using alcohol or disinfectant wipes after each 
participant. 
15. Kindly thank the participant for partaking in the percent body fat and 
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1.9  Procedures After Completion of Measurements  
 
I.   Instructions for On-Site Coordinators (A – D) 
 
1. As each participant in the group completes the weight measurement 
station and before they return to retrieve their items from the plastic 
bins, immediately take Form H1 from the participant and place it into 
your data collection envelope.  
2. Have each participant retrieve his or her excess clothing and other 
items from the plastic bins. (Depending on space availability, either 
transfer the plastic bins for your group so that they are near the end of 
the weight measuring station OR take the participants back to the area 
where the plastic bins were located upon arrival). Then instruct the 
participant to wait until the rest of the group is ready. 
3. Once all participants are ready, escort them back to their classroom 
and retrieve the next group of five participants. Repeat procedures in 
section 1.5.3. 
 
1.10 Instructions for End of Measuring Session 
 
I. Instructions for All Required Personnel 
 
1. Pack up all equipment and supplies brought to the site for transport 
back to Teachers College Columbia University. Use column titled 
‘Before  Leaving’  on  Form  S1  to  check  that  nothing  is  forgotten  at  the  
site, including the data collection envelopes. 
2. Clean the space and return equipment and supplies provided by the 
school to the proper locations. Ensure that space used for measuring 
session is left in the same condition as before start of measuring 
session. 
3. Personally thank primary contact person and any other site 
administrators/school staff members involved in measuring session. 
4. After arriving at Teachers College Columbia University, on-site 
coordinators must immediately return data collection envelopes to a 
secure, pre-designated location. 
5. Store the stadiometer (SECA 213), laptop computer, and Tanita Body 
Composition Analyzer scale (SC-331S) in a safe and secure location, 
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